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THE STRIKE. 





ONE is apt to lose sight of the heart of a matter which is 
daily encumbered with so many side issues. ‘The recent 
Conference proved a deplorable failure, but it has been of 
service. It has shown the general public who are at all 
interested in the question that the engineering employers 
have all along meant what they said when they declared they 
would not budge on the question of hours and of manage- 
ment. The public have also baen made aware that the 
men’s representatives accepted everything except the 54 
hours, and would have ordered the men back to work if the 
hours had been made 51. The public are thus face to face 
with the plain fact that the only point at issue in the 
opinion of the men’s executive is a matter of three hours a 
week, From what we can gather the public knows that 
foreigners work more than nine hours a day ; they know that 
in America the Saturday half-holiday does not exist, and 
they are not credulous of the working man when he calls his 
employer a tyrant. For many years the British work- 
man has been the butt of the comic papers, and has been 
chiefly in touch with the public in the form and guise of the 
common plumber. All householders know the plumber and his 
devious ways. Now, would it surprise the general public to 
know that the plumber is no worse than any other class; that 
he is the exact counter part of the great democracy of which, 
say, Mr.and Mrs. Sidney Webb write in such glowing terms. 
The plumber is simply a workman who spends as much time 
as he can upon his work, and thus he forms a very valuable 
comparison to lay before the outside public as a sample of 
the type of man which obeys the orders of trades union 
bosses and restricts production. 

We commend, therefore, the plumber in all his parts 
to the sympathisers of the down-trodden and tyrannised 
men as a sample of the quality of working against 
which the employers have had at last to strike. The posi- 
tion is now plain. Trades unionism is trying to strengthen 
itself by drawing on its members all over the country, as 
well as accepting the help of foreign workmen who hope to 
get all the work. Employers have not in the past been prone 
to federate. In doing so they have been compelled by the 
men, and the result has been disastrous to the men, who 
should pause before they give any pretext to the employers 
to similarly extend the area of their federation over other 
than the trades at present involved. We are not of those 
who wish to see too much federation of capital, but we are 
equally averse to see a federation of ignorance, and that is 
what the present practice of trades unionism has come to 
imply. 

It is said that outsiders see most of a game, and when 
viewed from a distance, no doubt the present struggle is 
seen in clearer perspective than it appears to those of us in 
the midst of it. Inthe Engineering and Mining Journal, 
a writer, whom we believe to be a man of considerable 
attainments in all commercial and economic matters, looks 
on the employers’ demands under the head of freedom of 
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employment, as the recitation of the alphabet of liberty, and 
when he reads that this is “diametrically opposed to the 
first principles of trade unionism,” he throws in his vote 
with the London 7imes in denouncing these principles as 
opposed to common sense. Similarly, also, he perceives the 
folly of trades union objections to the payment of men 
according to their ability. Yet he is told that this also is 
opposed to the sacred principles of unionism 

He sees in this attitude of unionism the compulsory dis- 
charge of the aged, the infirm, and the cripples, just as we 
have often pointed out-—the abolition, in fact, of the natural 
kindly sentiment we all recognise in the presence of the one- 
armed gatekeeper. We well recollect in our own apprentice- 
ship days the face and figure of the old fellow whose name 
we have forgotten, who sat all day on a block of wood fishing 
with a magnet in a tray of gunmetal turnings extracting the 
iron. What it cost to clean this gunmetal was never 
counted, but it would have paid the firm to throw it away 
and discharge the man. 

The American writer sees that trades unionism is to-day 
foreign in its aims and purpose from its original inception. 
He sees how unionism has encroached upon the rights of 
free contract, and has violated the economic law. He sees 
that its demands have only stopped short of direct stoppage 
of business, and that employers have been assumed‘ to ke 
capable of affording all they have conceded to extortion. 
He states plainly that trades unionism is undermining the 
prosperity of Great Britain by its short-sighted selfishness. 

Commenting upon the truculent statement of the men 
that if they do drive away English trade they will follow it 
abroad, he says if they follow it to America they will have 
to be very different in their behaviour to secure steady 
employment. They will be glad to work 56 or 60 hours a 
week, and will speedily be walked out (they say fired out in 
America) of the shop if they stick at attending several tools 
at once, while if they loaf about filing or ecraping they will 
not be asked too often if they intend to work all week on a 
two hours’ job. He concludes that the strikers have run 
against three great first principles which can be warranted 
to stand the shock, namely :— 

(1) Whoever demands more than justice will ultimately 
fail, and may even as a penalty of failure get less than 
justice. (2) Destroying the trade of a country is not the 
way to improve the condition of its operatives. (8) There 
are two sides to the labour question; and it is high time to 
consider not merely what the employer pays, but also what 
he gets for his money. 

Mr. Benjamin Taylor, who writes on “The Blight of Trades 
Unionism,” thoroughly denounces its aims and practices. 
In an article in Cassier’s, in which he reviews British labour 
conditions, he give a concise yésuwmé of the history of trade 
disputes during the past few years. “Whom the gods wish 
to destroy they first make mad” was never so applicable as 
to the practices of trades unionism. Most of the disputes 
of late years have been cases of civil wars between different 
unions on questions of demarcation of work. Furies them- 
selves could scarcely compare with the fury of an engineer 
who finds a sinful boilermaker with a file in his hand. The 


- different trades unions. have fought among themselves over 
these paltry matters without any thought to. the poor 
employer at all, and one is forced to the conclusion that all 
the trouble arises from the officials, who are jealous of each 


other, and endeavour to keep all the work possible for their 
own members in order to prevent other unions becoming 
more rich at their expense. 

There is an important fact, but one sadly overlooked, that 
of the workmen as a whole only about one-sixth belong to 
the unions. We do not learn that the five-sixths are in 
receipt of less wages than the one-sixth. Yet on the basis of 
“he who is not for us is against us,” we may.conclude that 
the majority do not love the unions, and get along all right 
with their employers. How, then, can the employers be the 
tyrants they are represented to be. The real tyrant is the 
trades union spirit as now understood by the leaders and 
blindly accepted by the men. 

Apart from any smashing of unionism, it is doubtfal if 
the time has not now arrived to utterly annihilate the bogus 
affair which passes for unionism, and make a clean sweep of 
the whole crew who mismanage the union business, waste their 
funds, and bring their members to starvation. If the em- 
ployers as a result of this present struggle only learn not 
to hold a candle to the devil by giving way upon any points 
which are opposed to sound business principles, we think 
good will arise. Employers in the past are largely to blame 
for the present condition of affairs. They have given way 
on an infinity of small points, perhaps none of them in 
itself of any serious weight, but aggregating to an immense 
total, and becoming, like Sindbad’s old man of the sea, too 
burdensome to carry further. 

Trade union tyranny has become a grinding tyranny; its 
members have, as a mass, lost all sense of honour and manili- 
ness. For exclusiveness, they have excelled the old guilds, 
whose tactics ruined the great cities of the middle ages. In a 
free country there is, and ought to be, perfect freedom to com- 
bine for lawful objects; but it is contrary to the principles 
of freedom for a combination to limit the freedom of the 
ontside individual, and to set up lines of demarcation, or use 
immoral methods of suasion. There must be something 
rotten in present day unionism, when the ordinary police are 
unable to preserve every man in safety who is endeavour- 
ing peaceably to earn his living. If trades unionism 
cannot exist without such immoral means, the sooner it is 
destroyed the better will it be for all. The sober and 
industrious will profit in larger wages. The drones of the 
hive will perhaps be driven to mend their ways, and so far 
will also profit. The only losers will be the fanatics who 
lead the men in the ways of destruction, and run them 
against the rocks of the unshakeable principles of truth. 








Wattage of Lamps.—The Canadian Electrical News 
draws attention to the wattage of lamps as a matter in which 
a saving might be effected by central stations. Lamps can 
be obtained of 60, 54, or 50 watts each. In an average 
1,000 light plant probabiy an average of 6,000 lamp hours 
per night are supplied. .The difference between using 50 
watt lamps and 54 watt lamps is 24,000 watt-hours nightly, 
which is almost 50 horse-power-hours. Putting this at its 
coal equivalent shows that 50 watt lamps will save about 
28 tons yearly over 54 watt lamps, and at $3 this means $69 
yearly. Inorder to use 50 watt lamps it is absolutely neces- 
sary to have a very close voltage regulation, and this can be 
effected by a liberal use of copper and careful attention. 
Five per cent. interest on $1,400 is $70, and this liberal use 
of copper will not cost $1,400, so that a net saving will 
result, not to speak of the increased lamp capacity of the 


machine. 
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SOME NOTES ON SINGLE-PHASE MOTORS. 





By A. C. EBORALL. 





THE position of the single-phase motor has very greatly 
improved within the last two years. Three years ago there 
were very few motors available, and these had many defects, 
both in starting and running. ‘This is no longer the case, 
several typer, whose performance leaves little to be desired, 
being on the market at the present time, That being so, it 
has occurred to the | emg writer that the publication of 
some recent notes of his, bearing on this subject, might 
possibly be of interest. 

The single-phase motors now on the English and Conti- 
nental markets may be conveniently divided into the follow- 
ing broad divisions :— 

I.—Constuiit magnetic field motors. 
IIl.—Alternating magnetic field motors, and 
III.—Jnduction motors. 


I.—Constant Magnetic FreLpD Motors. 


The ordinary reversed alternator, which is a typical 
example of this clase, is, from the nature of its design and 
operation, of but very limited application. The complica- 
tion of the exciter, and the necessity of bringing the motor 
up to speed, and synchronising it with the line current 
before switching-in, precludes its use in most situations where 
electric power is required.. Of course, once having got it 
running on the load, such a reversed alternator makes a 
splendid motor for large powers, superior probably to any 
other, as it possesses ithe best of regulation, high efficiency, 
and high power factor, combined with an ability to stand any 
usual overload. Such a synchronous motor also possesses the 
very valusbie property of acting as a “ phase-rectifier,” the 
power factor of the line being improved by simply regulating 
the motor fields—giving it more excitation than it actually 
needs for the load, and which is equivalent to the effect of a 
condenser of large capacity in the circuit. Of. course, the 
over-exciting of such a motor must naturally not be pushed 
too far, else it may have the effect of causing the motor to 
run out of step, even when underloaded. 

In accordance with what has been said above, synchronous 
motors of this character have been little used, owing to their 
difficult opsration. In America, one or two installations 
have been laid down, principally for mill driving, and there 
are also several on the Continent. The methods of starting 
usually employed are:—(1) Running up the generator and 
motor together, giving the latter a start by hand, and 
exciting the fields from a few accumulators, or (2) run- 
ning the direct coupled exciter as a motor from a storage 
battery of small dimensions, and which may also tempo- 
rarily excite the fields, thus bringing the main unit up to the 
necessary speed ; or, lastly (3), ranning up motor and exciter 
by means of one of: the self-starting single-phase motors 
presently to be described. In each case the main unit must 


start on a loose pulley—and in each case complication and — 


expense, 

_ [t may be remarked in passing, that all the later installa- 
tions of this class have been laid down with polyphase 
machines, as their performance is in every way as good as 
that of the single-phasers, while at the same time less copper 
is required in the line, they are easier to start, and con- 
siderably cheaper. Their phase-rectifying properties are also 
good—in this connection two important Swiss power installa- 
tions may be instanced in which these properties are satisfac- 
torily utilised—one, on the Hochfelden-Oerlikon transmis- 
sion, the other the Bremgarten-Ziirich line, in each case 
three-phase synchronous motors ranning light and much 
over-excited, helping to annul the inductive drop produced 
by asynchronous motors running on the same circuit. In 
the last example the motor is of 250 H.P.—but its use is only 
rendered necessary by reason of the poor regulation of the 
generators. 

Seeing that single-phase reversed alternators make such 
good motors when once running, it is not surprising to find 
that many attempts have been made to make them self- 
starting without the aid of external devices. These attempts 
have invariably taken the form of laminating the fields, and 
passing the supply current both through them and the arma- 









ture at starting, thus causing the motor to run up to speed 
as an ordinary series or shunt-wound motor. Synchronism 
having been attained, the line current would be switched 
on the armature, and the fields excited by means of a 
direct current derived from a small commutator placed 
on the end of the shaft, and which is in electrical connection 
with the supply leads. 

Probably the first commercial motor of this type was one 
made by Messrs. Brown, Boveri & Co., four or five years 
avo, and the principle of which is indicated in fig. 1. The 


























Fia. 1. 


stationary armature is hole wound with rectangular coils 
connected in series, producing N. and S. poles round its 
inner periphery. The rotating field magnet is built up of 
star-shaped stampings, the windings being on the arms of 
the star. These windings may be either connected in series 
or in two parallels, the two free ends being brought through 
the shaft to an overhung commutator on one end of it. ‘This 
commutator has four segments, but opposite segments are 
connected together (they are one casting, in fact), so that it 
is virtually a two-part one. Two brushes on a rocker at 90° 
apart lead the current to it. 

The mode of starting up is as follows:—A resistance being 
in circuit with the fields, the latter are put in parallel with 
the armature, and the combination switched on the mains. 
The motor brushes are then shifted right forward through 
90°—this bzing done in order to have the field current in 
the correct phase with regard to the armatnre current. The 
motor will now start to run up, opsrating jas an ordinary 
shunt motor, and emitting a peculiar note, which changes in 
tone as the speed approaches synchronism. When very near 
@ synchronous pt the tone will change to unmistakeable 
beats. On these being heard, the field resistance is cut out, 
and the fields put in parallel with one armature coil, when 
the motor wil] run right into step and can now be loaded up. 
The fields are now, of course, receiving a direct current from 
the commutator. As to the position of the brushes—they 
are right back at this synchronous speed—they having been 
gradually shifted back as the motor ran up. 

The operation of starting as described above is not nearly 
so complicated as it sounds, one switch shifting all the con- 
nections. In order to avoid an excessive current consump- 
tion at starting, such motors were usually started with an 
auto-transformer, or equivalent device. 

It may be of interest to enumerate the many defects of 
this type of motor, and their causes. 

Let the case be considered of the motor starting—an alter- 
nating current is running through both fields and armature. 
Now the self-induction of these is widely different, and hence 
the lag in the armature circuit is quite different to that in 
the field circuit. It follows from this that the . torque 
exerted between the two is necessarily insignificant, because 
the armature current may have its maximum strength at a 
time when the magnet’s field is quite weak. Hence the 
motor must start on a loose pulley. 
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If the brushes on the commutator are not in the right 
position, the motor will not start at all, for the reason given 
before. They must be right forward, and as the motor 
comes up to speed, gradually shifted back. This is done to 
the accompaniment of a great deal of sparking, which, how- 
ever, practically ceases when the motor is running synchron- 
ously on the load. 

Again, owing to the considerable air-gap required by such 
a field magnet, and also to the form of the latter, there is 
considerable magnetic leakage at all loads, but especially at 














en 








Fig. 2. 


starting and heavy loads. As a result the power factor of 
such a motor is never high, and sometimes a very small 
quantity indeed. 

Overloading a motor of this type to any extent is an 
impossibility, as it falls out of step, principally owing to 
leakage. 

To sum up the disadvantages of this type of motor :— . 

1. It must start on a loose pulley. 

2. It has dead points at starting. 

3. The brushes must be manipulated during starting. 

4, There is considerable sparking at all stages of the 
starting operations. 

5. It is very liable to burn ont. 

6. Its power factor is low. 

7. It cannot be overloaded to any extent. 

8. It could not be commercially operated at any frequency 
greater than 60 ~. 
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Fia. 3. 


_ The efficiency of these motors can be made high, and this 
is about the only virtue they have. Owing to their many 
defects, Messrs. Brown have long since given up their manu- 
facture, but motors identical in design are used for driving 
the Ferranti rectifiers, and possess all the faults mentioned 
above to a larger or smaller extent. 

Mesers. Ganz & Co., of Buda-Pesth, and the Fort Wayne 


Company of America, have also worked at the problem of 
making a synchronous motor self-starting, and have met with 
a considerable amount of success. The motor of the latter 
company well merits description, as, taking it all round, it 
is certainly one of the best single-phase high frequency 
motors on the English market at the present time. Fig. 2 
is a scheme of the windings and connections, and fig. 3 
shows the pattern of core disc used for the armature. 


(To be continued.) 








ELECTRIC RAILROADING. 





A coop deal of nonsense has been uttered from time to time 
in connection with the development of electric traction for 
heavy railroad work, and (even ignoring the preposterous 
dreams of ordinary newspaper men who gaily throw steam 
locomotives on the scrap heap, and clamour for 150 miles an 
hour on our present railway tracks) those who presumably 
ought to know better, have too often been guilty of claims 
for which no sound basis can be shown—notably by empha- 
sising the so-called fuel economy of stationary compound 
condensing engines as com with results obtained from 
the average steam Jocomotive. They forget that the coal 
bill isn’t the only or the chief part of a railroad’s expense 
account. 

There is, however, on the other hand, no reason why elec- 
trical engineers should go out of their way to find fault with 
electric traction because it apparently cannot, all at once, 
replace the use of steam locomotives; plenty of people— 
outsiders—will be ready to discount the advantages of ele:- 
tricity without any help or encouragement from those pre- 
sumably engaged in advocating its use. We do not, therefore, 
quite see the object of Dr. Cary T. Hutchinson in his recent 
remarks before the New York Railroad Club upon the 
engineering side of the application of electricity to standard 
railroading ; at any rate, his remarks would certainly not 
apply in this country with the force that they may have in 
the States. 

He thinks that the application of electricity to trunk-line 
service is no nearer than it was at the time of Edison’s first 
locomotive! By this, of course, he does not imply that 
electrical appliances have not improved, but that the condi- 
tions of railroading have continuously become more onerous; 
freight trains are heavier, express trains are faster and more 
frequent, &c, 


As stated, this may hold for lines and railway systems | 


like those in the States, where single track is common, and 
trains are all sandwiched in together on the one track. With 
us it is becoming a matter of necessity to have a four-track 
line, with separate tracks for goods or slow nger, and 
express services. The more frequently, :therefore, that 
expresses run under such conditions, the more economical 
would be the use of electric traction for such a service. 
Moreover, except for the first cost of motor plant, there 
seems no reason why still greater economy wl not follow 
from the employment of electricity for heavy goods service 
also. It is because the average goods engine has a consider- 
able amount of shunting and odd jobs of a similar kind to 
perform, that it manages to burn so much coal in comparison 
with its straightaway train mileage. 

Therefore, if the goods service were also operated by elec- 
tricity, the greater part of the generating plant would be taken 
up in providing current for work of this kind, going on for 
considerable periods. The demands of express traffic would 
only come on at infrequent intervals, but, as a whole, the 
power plant should have a very good load factor. 

It really seems that electric railroading is very. like electric 
lighting in regard to its application; that is, the greatest 
economy ensues in the latter when the whole of a district or 
area is rm age with current, and every householder uses it for 
all his lights. The slow development of sucha satisfactory state 


of things has not deterred the electric light engineer from doing 
good pioneering work, nor should it in the case of electric 
traction for railroads. No one expects the North Western, 
the Great Western, or the Midland, to discard offhand all 
their fine steam locomotives, and increase the capital accounts 
by many millions to provide for power houses, third rails, 
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motor cars, and electric locomotives; nor yet has anyone ever 
proposed to light the whole of one big city simultaneously 
by means of asingle enterprise. The analogy is confessedly 


not exact, but there is much truth in it, and a step-by-step 


progress to maximum results may jast as conceivably follow 
from care in choosing the best railway lines for immediate 
equipment, as in choosing the best areas for lighting, 





NEW MODELS OF THE LALANDE OXIDE 
OF COPPER BATTERY. 





TxE Lalande battery is well known to our readers,* and its 
inventor is continually making fresh improvements upon it. 

The new models, which are simplified and reduced in 
price, constitute a very important improvement on the old 
types which were much appreciated ; they enable us to avail 
ourselves in all security and without risk of accidents of the 
remarkable advantages of this battery, which only consumes 
its products in proportion to the work furnished; viz, 
enormous electrical capacity, great output and long duration, 
perfect constancy. 

The oxide of copper is contained in cylindrical jars of per- 
forated sheet iron enclo:ed in a porous substance without 
any appreciable resistance; the result is that the metallic 
deposits on the zinc are almost entirely suppressed, short 
circuits being thus absolutely avoided. 

The zince, which are simplified in form, are cylindrical in 
shape, and are hung from the sides of the glass jars. The 
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Fia. 1.—Improvep Exgment, 1897, Lanan Typs. 


glass jars of the large and medium types are moulded by the 
Appert process, and are very strong. 

The charges of potash for the different types are contained 
in tins with hermetically-realed lids, which ensures their pre- 
servation for an iadefiaite period. Moreover, the dissolu- 
tion of the potash is ¢ffected very easily and quickly, without 
any manipulation and without risk. To obtain it, we pierce 
with some sharp instrument, one or two little holes in the 
bottom of the tin opposite the lid; we remove this lid by 
prising up the projecting rim with a screwdriver, or some 
other instrument, and replace it by a perforated lid (accom- 
papying each tin), which is fixed in place by a few blows 
with a hammer. The vessel containing the battery having 
been filled with the proper quantity of water, the tin of 





* See L’Electricien, 2nd series, Vol. i., 1891, p. 409. 





potash is put in upside down, being held to the top by a rod 
of any kind, a pencil, for instance, which is passed through 
the ring that is soldered on to the bottom of the tin, and 
rests on the sides of the glass vessel. The water enters the 
box through tke perforated lid, driving out the air through 
the holes in the bottom, and soon dissolves the potash which 
sinks to the bottom of the vessel. When the dissolution is 
finished, the tin is taken out and thrown away (first shaking 
it to make sure that it is empty); the liquid is then very 
carefully stirred by means of a rod. Then, when the elec- 
trodes are put in position, the battery is ready to work. 

In order to provide against accidents that might be caused 
in rooms, for instance, by the breaking of the glass vessel 
containing an element, a protective case of tin may be used, 
into which the glass vessel can be slipped. Then, in case of 
breakage, the potash is retained without the function of the 
element being interrupted. 

The large type element (fig. 1) (total height, *37 m.; 
diameter, ‘18; capacity, 600 ampere-hours; internal resist- 
ance, ‘03 ohm; continuous normal output, 5 to 6 amperes; 
forced output, 15 to 20 amperes), comprises a glass vessel, A, 
a cylinder of amalgamated zinc, z, which is suspended to 
the sides of the vessel from a hook, 8, fixed to the conducting 
plate, 0, and a depolarising cylinder of oxide of copper, D. 
The latter has a conducting _— E, which is bent double, 
and on which is fixed a round plate of metal, Rk, supporting 
four porcelain insulators, I, I, I, I. 














Fia. 2.—Improvep Exement. 1897, Meprom Typz. 


The cylinder, with its insulators, is supported by a metal 
cross-piece, F F, provided with a point, G, which passes into 
a hole in the conducting plate; the insulators keep the elec- 
trodes equally distant from one another. The current is 
taken from the terminals, H and x. The medium model 
(fig. 2) (total height 325 m., diameter *15 m., capacity 300 
ampere-hours, internal resistance ‘05 ohm, continuous normal 
output 3 to 4 amperes, forced output 8 to 10 amperes), has a 
zinc electrode, Z, similar to that of the large model, and like 
it suspended to the sides of the glass vesel, a. The depo- 
larising cylinder, D, is also placed in the centre of the zinc, Z, 
from which it is separated by three insulators, I, I, 1; this 
cylinder rests on the bottom of the vessel. 

The small type model (fig. 8) (total height °2 m., diameter 
*115 m., capacity 75 ampere-hours, internal resistance °25 
obm, continuous normal output 1 ampere, forced output 2 to 
3 amperes), has a zine electrode, Zz, consisting of a portion 
of a cylinder, and also the oxide of copper cylinder, pD, 
opposite to it, suspended to the sides of the glass vessel, 
The zinc is provided with a conducting wire, H, and the 
cylinder of oxide with a terminal, K. 

For the elements to be properly mounted it is necessary 
that the solution of potash should be mixed with great care, 
and that it should cover the electrodes of the battery to the 
depth of 2 or 8 centimetres, 
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It is advisable, especially for elements intended to last 
a long time, to cover the liquid with a layer of thick: 
oil to the depth of half a centimetre. The battery 
requires no other attention; its consumption is only in pro- 
portion to its work. The long duration of the elements, 
which are capable of producing about ten times as much 
work as other batteries, renders its use really economical. 


+ - 











The electromotive force of the various elements is from 
*8 to *9 of a volt. Two elements have to be used in place of 
a bichromate or a Bunsen element. 

When the battery is exhausted, its various parts, the zinc, 
the cylinder of oxide of copper, and the potash being calcu- 











































































































Fia. 1, Sus-Station TrRaNsFORMER SwItcH ~ Fig. 2. 


lated so as to become exhausted simultaneously, must be 
replaced. The other parts only can be used again after 
cleaning. 

The oxide of copper battery is especially suited to all 
applications that require a large output and long duration. 
Amongst the most important may be mentioned the use of 
the battery for working the induction coils of gas and 
petroleam engines. Four elements can work the coil of 
an engine running 10 hours a day, for about a year for the 
Jarge type and six months for the medium type. Some 
coils only require three or even two elements.— Un 
PRATICIEN (L’£lectricien). . 





SUB-STATION TRANSFORMER SWITCH. 


To reduce as much as possible the serious item of sub-station 
expenditure, and risk of the attendant not being on the spot 
when required, the automatic transformer switch, which is 
illustrated, has been designed by Mr. A. H. Walton, acting 
engineer of the Metropolitan Electric Supply Company, 
Limited. From the illustrations it will be seen that this 
apparatus has in all six switches—one double-pole switch for 
the primary, mounted on an independent marble base; two 
single-pole switches for short-circuiting the solenoids after 
the switch is brought into action, and three for connecting 
the transformer on the low tension side of a three-wire 
system. Its action will be obvious. 

Fig. 1 is a front elevation of the automatic switch, showing 
the full details of the apparatus as arranged for transformers 
working on a three-wire system, the coils, a a’, being in the 
main circuit, one on each of the outer wires. Fig. 2 shows 
a side elevation of the same. 

Fig. 8 shows point at which the weight operates. Fig. 4 
is a section on line A A, fig. 3. 

a and a’ are electro-magnets, magnetised by the aforesaid 
electrical energy requiring adjustment, having laminated 
cores, and 4’, with projecting pole-pieces, ¢ and c’, suitably 
shaped for attracting the armatures, d and d’, which arma- 
tures are pivoted to the pieces, e and e’, of the bases, 
f and /’, of the electro-magnets. 

The armatures are counterweighted and adjusted by the 
regulating screws, g and g’, which regulate the position of 
the balance weights, 4 and h’, these weights being locked in 
any desired position on the screws by the nuts, 7", as shown. 

The armatures, d and d’, are tongued, as at a’, in order to 














J 
engage (when being drawn up to the pole-pieces) with the 
collar piece, 7, attached to a spindle, 4, whose freedom of 
motion through the pillar, 7, is limited by the collar and 
nuts, 9", as shown; at the same time the armatures, d and d’, 
are inoperative until they reach the collar, 7, thus preventing 
the uncertain working of the apparatus, and also relieving 
the armatures, d and a’, from any friction, and making the 
pull of the magnets perfectly constant. 

m is an adjustable weight sliding on the tongued bar, ”, 
and locked by the set screw, g’’’, as shown. 

This weight is thrown slightly forward, beyond its centre 
of gravity, by the India-rubber stop, », fig. 2. 
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The object of the 
tongue, 0, on bar, 
n, is such that while 
engaging with the 
tongue, 7, it pre- 
vents the weight 
falling further for- 
ward by gravity, 
whilst the current 
is gradually ener- 
gising the electre- 
magnets up to the 
pre-arranged maxi- 
mum at which the 
switch or switches 
is, or are, s2t to 
act. 

The bar, 2, works 
on a spindle, 4g, 
running through 
bearings, 7 7 7 1, to 
which spindle the 
arms, $8 SS 8 Ss, are 
connected by pins, 
w, keys, or other 
suitable means. 

The arm, n, is 
free to move on the 
Spindle, g, for a 
certain distance, so 
that it may gain 
sufficient momen- 
tum before the 
moment of actua- 
ting the body of 
the arms, s s, on 
either side of it. 

The method: of 
actuating these arms 
is shown in fig. 3 
and fig. 4, in which 
part of each side, n, 
is cut away, thus 
showing engaging 
parts of the arms 
with s s, which are 
similarly treated. 
To one of the arms, 
8, is attached a link, 
v, having a slot, ¢, 
shown dotted in 
fig. 2; the object of 
this slot is to enable 
the link, v, to close 
the small switch 
shown at z in figs, 1 
and 2, for closing 
the primary of the 
transformer after 
the larger switches, 
yyyy y’, have 
been closed. 

Thethreeswitcher, 
yy y, when closed, 
introduce the 
secondary of the 
next transformer or 
group of trans- 
formers as previous- 
ly arranged. 

The two switches, 
y y', are for the 
purpose of short- 
circuiting the coils, 
aand a’, after they 
have completed 
their work, thus 
saving any loss of 
energy in same. 

It may thus be 
seen that on any 
predetermined 
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amount of current 
passing throuzh the 
coils of the electro- 
magnets, @ and a’, 
their armatures, d 
and da’, are drawn 
up immediately, 
thus releasing the 
weighted arm, ”, 
which turns freely 
for a limited dis- 
tance on the spindle, 


qe 

Oa the prongs of 
the clutch, see fig. 3 
and fig. 4, engaging 
the spindle, g, at 
once turns, and 
being attached by 
pins, w, to the 
arms, $ $ $$ 8 8, 
closes first the five 
larger switches, and 
then by the means 
of the pin and slot, 
t, the small switch, 
zx, attached to the 
link, v. 

In opening the 
switches the action 
is the same, and the 
larger switches open 
first and the smaller 
switch opens last. 

The chief object 
and advantage of 
this arrangement is 
that owing to the 
secondary of the 
transformer being 
closed first, the rush 
of current which 
would occur if the 
primary were 
switched in first, is 
prevented by the 
iron being mag- 
netised by the 
secondary coil, and 
also sparking is 
greatly reduced 
when transformers 
are taken out of 
circuit. 

The links, w, 
figs. 1 and 2, are 
insulating pieces. 

The link, v, being 
metal, is insulated 
from the small 
switch at the point, 
az, fig. 1, by means 
of an insulating 
bar. 

We have had 
an opportunity, 
through the courtesy 
of Mr. Walton, in 
witnessing the 
operation of this 
switch, and it ap- 
pears to possess 
many distinct ad- 
vantages; among 
them may be mer- 
tioned the follow- 
ing:— 

1. The action is 
simple and definite. 
Once the switch 
jbegins to act, it 
does so thoroughly, 
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and there is no hunting,'as is often the case with auto- 
matic apparatus. 

2. The short-circuiting of the two solenoids ensures that 
no energy is absorbed when once the switch is put on. 

8. In switching in a transformer, the switch first clores 
the secondary coil, thus magnetising the iron synchronously 
with the incoming primary current. The primary is then 
closed, and by this means there is no rush of current and rise 
in pressure, which so often takes place if the iron happens to 
be magnetised the wrong way, and which is often the cause 
of the breakdown of large sub-station transformers, especi- 
ally where the working pressure is high. 

4, The switch being essentially a gravity switch, good 
contact is ensured for the secondary switches by adjustment 
of weight as required. 

5. Owing to the particular arrangements already described, 
the working of the magnets is certain, and the moving 
armatures, @ d’, are relieved from friction. 

By its use one man can look after many sub-stations; all 
that he requires to do being to switch the transformers “off” 
after the load has fallen. In the case of a fog suddenly 
arising, the central station engineer may rest assured that as 
many transformers are switched in as are necessary. and all 
he has to do is to send round and switch them off at his 
leisure. Nor can the attendant err by leaving in too few 
transformers for the load, for then each transformer in turn 
will be automatically switched in by its predecessor until the 

uired load is reached. 

t will be noticed that this switch does not automatically 
cut-out, and no doubt all practical men will agree that, to 
ensure the sub-station being inspected, it is abzolutely 
essential that there should be something to do when the 
inspector visits the sub-station. 

Several of these switches have been erected, and have 
been in daily use, in the sub-stations of the Metropolitan 
Company for many months, and we are informed that their 
working up to the present has been eminently satisfactory. 

The switch shown is designed for use with a 30-kilowatt 
transformer. The manufacturing of these switches is in the 
hands of Messrs. Reyrolle & Co. We congratulate Mr. 
Walton on devising so ingenious and practical a piece of 
apparatus, and trust it may obtain the success which it 
merits. 
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THE POST OFFICE. 





THE progress which this important branch of the State 
makes from year to year is very gratifying, and although 
there may doubtless be very much to be done in order to 
satisfy the ever exacting public, yet it cannot be denied that 
such progress as has been made is real and substantial. The 
reduction in the ordinary postage rate, in the express parcel 
rate, in the charge for the delivery of telegrams in country 
districts, &c., have been wholesale reforms which should be 
much appreciated. The abolition of certain vexatious 
restrictions have also given much satisfaction, though in this 
respect there is still room for improvement. In regard to 
telegraphic and telephonic progress, the completion of the 
transfer of the telephone trunk lines, hitherto owned by the 
National Telephone Company, took place early in the year 
(1897), so that at the present time the whole of the very 
large network of trunk wires is now exclusively controlled 
by the Department, and the disadvantage of a divided 
maintenance is avoided. The extension of the telephone 
system generally has been continuous, and is still progressing, 
and this, in conjunction with the work in connection with 
the telegraph system, must have severely taxed the energies 
of the very capable staff forming the engineering branch 
of the Department. 

On April 1st the recommendation of the Tweedmouth 
Commission on Post Office Establishments came into effect, 
but the dissatisfaction which was expressed by a large 
body of the steff resulted in a special committee being 
appointed, which committee recommended certain modi- 
fications in the original report, and these have been 
carried into effect. The modifications, however, did 
not include any change in the scales of pay which 
the Tweedmouth Committee had recommended. Whether 
these scales are really adequate or not we do not express an 





opinion upon, but in the correspondence which took place in 
our columns on the subject we think it became quite evident 
that the public press had been quite misled as to the real 
facts of the case, and that no attempt whatever was made by 
the agitators, who must have seen that the public were being 
led astray, to put matters right, as they doubtless would have 
done had the misstatements been to their disadvantage, and 
not to their advantage. The concession of the “ doub!e incre- 
ment,” é.¢., the grant of an additional increment to those 
telegraphists who should pass technical examinations 
equivalent to the Ordinary Grade of the Oity and 
Guilds of London Institute, and the Pass Grade 
of the Science and Art Department, has doubtless been 
taken full advantage of, and, considering the by no 
means difficult character of the examinations, a very large 
number of the telegraphists must have received the increase 
to their pay. As usual, however, discontented grumbles are 
heard in various directions, if we are to believe the state- 
ments made in the official organ of the telegraph staff. 
Many of the complaints are obviously absolutely without 
foundation. The authorities, who very properly insist that 
the condition under which the additional increments are to 
be given shall be a real possession of technical knowledge, 
require the applicants to produce elementary certificates from 
the City and Guilds and Science and Art Departments (the 
certificates not dating back more than five years), or, in the 
absence of these to pass an equivalent Departmental exami- 
nation. Such conditions can certainly not be considered to err 
on the side of severity, especially in view of the fact that 
the reward is an addition to the yearly salary, and not simply 
a £8 or £5 prize, which is the coveted desire of those who 
enter for the City and Guilds examinations. All sorts of 
threats are made that the matter will be brought before 
Parliament, which will doubtless be asked to sanction the 
double increment being granted without any examination at 
all. But, seriously speaking, the general action of the tele- 
graphists, although it may be justified to some extent, is, 
if the true facts were known, much more likely to excite 
public indignation than sympathy. 

In connection with the engineering work of the Depart- 
ment, the construction of the underground line with paper 
insulation between London and Birmingham will be watched 
with interest. The experiment (if it may be called such) is 
® bold one, but may have important results. 

An interesting experiment in connection with the con- 
veyance of mails is the employment of steam, oil, and 
electrical vans for the purpose ; the experiments so far appear 
to have been quite satisfactory. 





COST OF CURRENT FOR TRACTION. 





Ovr contemporary, the Rai/way World, is to be compli- 
mented on its last issue, not only for its excellent appear- 
ance, but also on account of the contents, which include a 
well illustrated and very full description of the Clontarf 
Electric Tramway, and a valuable and well-timed article 
upon “ Tramway Power from Lighting Stations: What is a 
Fair Price to Charge?” 

Some criticism of the latter will be opportune at the pre- 
sent time, and we hope may be appreciated by our readers, 
seeing that the subject is one of increasing: interest all over 
the country. 

After stating the general position—the whole matter being, 
of course, simply one of bargaining, of buying ani selling— 
the local authorities or lighting companies naturally desiring 
to obtain the highest possible price p2r unit, whilst the tram- 
way companies are correspondingly anxious to pay no more 
than current would cost if they generated it themselves— 
our contemporary proceeds to state the case for each side, 
afterwards summing up with a strong tendency on the whole 
to a verdict for the tramway companies. 

The objection may bs: raised that this is no more than 
might be expected from a traction journal, but it falls within 
our province to pose as a disinterested judge in the matter; 
and we certainly think that no judicial summary and com- 
ment upon evidence could be clearer or more fair. 

As a mere matter of chronicling figures, our contemporary- 
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first of all gives costs of producing current per unit sold in 
diff-rent places, which may be tabulated somewhat as fol- 
lows :— 


I.—Local Authorities— 


No. Average cost 
(pence), 

(a) Selling over 1,000,000 units per , 

annum... aaa see cea - aa 163 
(6) Selling from 500,000 to 1,000,000 

units per annum .. aes we ese 1:95 
(c) Selling less than 200,000 units per 

annum oe... aes ane “ae” ae a 3°51 


I1._—Companies— 
Average cost 


No. (pence). 
(a) Selling over 1,000,000 units per 
annum... ane ska Anis | a 2°44 
(2) S-lling between 500,000 and 
1,000,000 units per annum — o eee 2:28 
(c) Selling less than 200,000 units per 
annum i... Pee éee oo 12 aa 4°26 


Following on this we have a long statement from the 
manager of a large electric lighting comp:ny, whom we have 
not much difficulty in identifying, and who, even apart from 
that, might readily be put down as being engaged in negotia- 
tions for the sale of current to one or more tramways, and, 
therefore, particularly anxious to keep up the price. His 
reasoning is clever, but we think also very superficial and 
hardly fair, as he appears to choose out for emphasis the 
conditions or factors that favour his own side, without 
allowance for those that tell against him. Perhaps one can 
hardly expect impartial judgment from those vitally con- 
cerned in maintaining high prices, yet we cannot too strongly 
urge upon the electric lighting interests that they should 
give all possible assistance to electric traction, inasmuch as 
they should have everything to gain and nothing to lose by 
its introduction. To choke off by prohibitive tariffs any 
efforts to instal electric tramways, wil), to our mind, resemble 
the killing of the goose that lays the golden egg. 

The electric lighting manager alluded to is made to say 
that with a tramway plant the load factor in proportion to 
the total capacity is, as a rule, not more than 50 per cent., 
whilst in a lighting station, taking load to plant capacity 
running it is not impossible nor even uncommon to get 80 
per cent. utilised. Allowing a reserve of half the plant for 
a tramway station (though we don’t see why any greater 
reserve is necessary there than in a lighting station) he con- 
siders that the load factor on the whole machinery in 
working order may for tramway work be as low as 25 per 
cent. 

Even assuming that these figures are correct, it is 

decidedly one-sided to bring them forward in this way with- 
out, at least, some mention of the time element. We have 
always understood that the term “load factor” implied the 
ratio of average output to maximum output spread over the 
whole day of 24 hours; but, apparently, the expression has 
also a more limited meaning than this. The comparison 
would surely be in any case more fairly stated by saying that, 
with a lighting station, an average load factor ot 80 per cent. 
may be realised for a few hours only per day, whilst in a 
tramway power house the load factor, even presuming that 
it is no more than 50 per cent., at any rate implies a steady 
consamption of current for 12 or 16 hours a day. It is, we 
need hardly point out, more economical, as a rule, to run 16 
hours a day, even at half load, than for three or four hours 
only at three-quarter load, so far as wear and tear of plant 
is concerned, as well as general working expenses. 
_ The net advantage is really, in this respect, most emphati- 
cally on the side of traction plants, as the Railway World 
article points out in stating the case for the tramway com- 
panies through the mouth of a prominent traction company, 
that may also be recognised without much trouble. The 
Wright system of charging at Brighton for electric supply 
is very suitably brougut forward to prove the statement that 
electric tramways are exceptionally good customers for cur- 
rent, requiring from half to two-thirds full load for perhaps 
16 hours a day. Thus the cost per unit, at 7d. for the first 
hour, and 14d. for subsequent hours, works out to not more 
than 1:8d. per unit for the whole 16 hours, 

Moreover, the further point is made that for traction work 
the supply of current paid for is measured at the station, and 
therefore should not be subject to any allowance in cost for 
losses in distribution. Tne percentage of current sold to 





that generated appears to average about 75 to 80, so that a 
considerable allowance ought to be made in this respect, if 
the tramway company is to bear distribution losses. 

Winding up the discussion, our contemporary expresses a 
belief that we have not yet seen the end of possible econo- 
mies in the production of electricity on a large scale, spread 
over the greater part of the day; and it instarce: some 
examples from America where the cost of power varies from 
a little over }d. to 4d. per car mile, including fuel and sup- 
plies, labour and repairs. 

We are thoroughly in accord with our contemporary in 
considering such tariffs as 3d. and 4d. per car mile or per 
unit for tramway current to be simply prohibitive under 
average conditions; the maximum rate fairly chargeable 
oucht not, so far as we can at present say, to exceed 2d, in 
view of the long hours of demand coupled with steady use of 
current. The momentary variations from zero to maximum 
which are sometimes characteristic of a line with sparse 
traffic doubtless affect the instantaneous governing powers of 
the engines, but can hardly be said to make much difference 
to the steady jog-trot of the recording watt-meter that helps 
to draw up the bill for current delivered. Nor should they 
necessarily imply the provision of expensive duplicate plant 
with greater capital outlay and consequent higher cost, in so 
far as that is concerned, of current delivered. 
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ABSTRACT OF PRESIDENTIAL ADDRESS 
By Mr. Joun 8S. Rawonts, M.Inst.C.E., Member of the Institution 
of Electrical Engineers. 





GENTLEMEN,—My first impulse is to acknowledge with my best 
thanks the spontaneous and almost embarrassingly sudden invitation 
to accept the presidency of this Society, which your good nature has 
forced upon me. 

As at the time of its receipt I was not even a member of 
Couacil, I had no expectation of receiving such an honour; nor am 
I yet satisfied, knowing as I do from my experience on the Council 
of the Institution of Electrical Engineers, how onerous are the 
duties of a president, that I shall be able to fulfil them to your 
satisfaction. 

The war of the future will be an industrial war, in which the re- 
source and dogged perseverance of the English race will be as much 
in request as they were at Waterloo, We are up to our ankles in it 
already, and yet our engineers, the advanced guard of our industrial 
forces, having heard so much about the might, majesty, and magni- 
ficence of the British Empire, have thought it a small matter to 
desert the trenches for six months, vainly to discuss the breadth of 
the proposition contained in the declaration of the Centurion of old: 
“ T say to this man ‘go,’ and he goeth, and to another ‘ come,’ and he 
cometh, and to my servant ‘do this,’ and he doeth it.” E 

But, geutlemen, we know that the muscle and sinew of the engi- 
neering trade is true at heart; we know that we have the right stuff 
at our backs, and that when the specious agitator shall have 
descended to his proper place, and when danger shall have become 
apparent even to those who do not sit in the conning tower, then 
there will ba no desertion, then every man will do his duty, and 
none will dare to speak to the man at the wheel. , 

The history of electrical engineering, apart from telegraphy, is so 
short that we have probably no member wno does not carry the whole 
of it in his memory ; it is, therefore, quite unnecessary for me to 
break out into reminiscences. I cannot, however, refrain from 
reminding you that when I started electrical engineering in Man- 
chester 20 years ago, there existed in Mill Street, Ancoats, a factory 
devoted entirely to the production of dynamos, arc lamps, and pro- 
jectors; we have every reason to be proud of our townsman, Mr. 
Henry Wilde, whose fame, though world-wide, is surpassed by his 
modesty ; and it must be a source of satisfaction to every member of 
this society to know that Mr. Wilde’s genius and foresight brought 
him a substantial fortune. 

After the era of Mr. Wilde’s activity, Manchester in matters elec- 
tric moved but slowly ; now, however, under the inspiring influence 
of Mr. Alderman Hiyginbottom’s faith and fervour, it is rising to an 
appreciation of its possibilities, and in ali probability wiil very soon 
again set the pace tor the rest of the world. . ‘ 

The one thing we want is faith—it is quite as important in 
mechanics as in religion: for as by faith the walls of Jericho fell 
down, so will the walls of prejudice and incredulity, which at present 
bar your path to the promised land of fame and fortune, collapse at 
the first brush with the dynamics of faith. } 

The time for hesitation and balf-heartedness is past, money is 
plentiful, and the investor has full confidence in “‘ Electrics.” I pro- 
pose, therefore, to look ahead a little, in the hope that I may at least 
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succeed in stimulating you to apply your minds most seriously to the 

problem that lies before us. I 

Tae problem is: How can we possibly supply the demand that is 
about to break upon us? 

When we entered upon this business we had practically only one 
commercial outlet—viz., lighting—and we were unable by any 
amount of sophistry to make the public believe that electric light 
was cheaper than gas; now the conditions are changed, and Mr. 
Arthur Wright informs me that in Brighton the working-man and the 
fried-fish shop are his best customers. He is actually realising Mr. 
Preece’s oft-derided ttatement, that the electric light is the poor 
man’s light. 

I beg you to think what the result will be so soon as the great 
British public shall awaken to the fact that electricity, with its 
enormous advantages, cau be bought for actually less money than its 
equivalent in gas; and it may awake any moment; probably your 
next president may be in the happy position of having to con- 
gratulate you thereon. 

I said, a moment ago, that when we entered upon this business we 
had practically only one commercial outlet; even to-day that same 
outlet is our mainstay, but other developments are growing so rapidly 
that one finds it impossible to keep pace with them; take, for in- 
stance, electro-chemistry ; old in conception, new in economic appli- 
cation. 

This great work has begun: who can tell when it will end, or what 
demand it will make on our national capacity of production ? 

Again the melting and welding processes are being gradually intro- 
duced into engineering workshops; intrinsically expensive, they 
justify their existence by electrifying into life most costly corpses— 
an almost infinitesimal deficiency is made good, a blow-hole is filled, 
a crack is welded up, hundreds of pounds are saved by the expendi- 
ture of a few shillings. At present none but the enlightened use 
this process, but it is only a matter of two or three years before 
every engineering establishment in Great Britain shall be so pro- 
vided. 

I have now to call your attention to the subject of locomotion, and 
in so doing I do not intend to discuss the question of electrical trans- 
mission of power for main lines of railways. I leave that to my 
successors. I would rather direct your thoughts to the more press- 
ing question of tramways and light railways. Hitherto, we have 
done next to nothing, and the small experiments which have been 
undertaken have been carried out almost entirely with American 
machinery. Even under these conditions the results have been satis- 
factory. We must not, however, lose sight of the fact that we 
possess several home-made electric tramways, including Mr. Holroyd 
Smith’s Blackpool line, which, although constructed 12 years ago in 
the face of difficulties not encountered in the case of any other 
electrical tramway in England, has nevertheless given satisfaction 
and paid its sharehelders. We have also the Liverpool Overhead 
Railway, the Isle of Man tramways, and the South Staffordshire 
lines, as standing proofs of our native ability to deal with problems 
of the most varied and exacting character. 

The total mileage of electrically-worked tramways in Great Britain 
is now 93. The projected lines, however, amount to no less than 340 
miles in length, and the capital required for their equipment will 
certainly not be less than £3,000,000. 

But even this large amount of prospective business represents only 
the beginning of the demand. Very soon horse traction will be 
superseded by electricity on the whole 1,000 miles of tramway now 
existing ; and in addition to this, London will be honeycombed with 
subterranean electric railways, and provincial towns will adopt 
systems of surface tramways far more elaborate and extensive than 
those which now exist, even if they have to widen their streets to 
accommodate them. 

There is already sufficient indication of what is coming in the 
attitude of Manchester, Leeds, Sheffield, and Glasgow. The fact is, 
that electric trams pay both the owner and the user; wherever they 
run no one can afford to walk, except for exercise, for the saving of 
time is enormous. Evenin England, where the eight miles an hour 
rule is in force, there does not appear to be any difficulty in getting 
over the ground, I cannot explain this in detail; you must see it 
for yourselves. 

What we want is to get rid of the horse in cities. He is all right 
in the country, but in town he is a nuisance. Consider, for one 
moment, what we could do if he were kept outside. Firstly, we 
should make our streets of hard asphalte, as smooth as a billiard 
table; secondly, we should keep them quite clean; thirdly, our elec- 
tric motor carriages would run with so little friction, that even our 
present batteries would fulfil all the conditions. 

The only difficulty arices out of the time necessary for making the 
change; if it could be made in a night, then Manchester might start 
on the new system to-morrow, and even Alderman Higginbottom 

- would not recognise his native city, so delightful would it appear. 
But although it cannot be done in a night it will be done by a long 
and painful process, in which the electrical engineer will have to 
overcome the obstruction of bad roads and supplant the horse on his 
own ground; then, ultimately, the civil authorities will alter their 
roads to suit the new conditions. 

Waat a pity it is that we electrical people cannot start afresh, and 
build a new city, embodying all the latest improvements. 

I fear our electric city is a long way off, so in the meantime we 
must make the best of those we have, and no one will deny that there 
is room for improvement, 

Ia the first place, we must abolish smoke. 

Which idea brings me at one step right into the middle of a sub- 
ject—the most pressing and important subject with which it is 
pvasible to engage the attention of a Lancashire audience. I refer to 
the driving of machinery for manufacturing purposes by electrical 
distribution of power, including the total abolition cf line shafts, 
counter shafts, wheels, ropes, pulleys, and belts, 





The day for tinkering with this problem is over ; every man in this 
room knows that it can be carried through with absolute certainty, 
with satisfaction to the manufacturer, and with an enormous saving 
both to himself and the community. But the manufacturer does not 
yet know that the shaft of his machine cau be fitted with a three- 
phase motor without commutator or brushes, and less complicated 
than his present double pulley and strap fork. When you have suc- 
ceeded in impressing him with this fact, the remainder of your task 
will be an easy matter, but it must be undertaken methodically. 
The first step is to appoint a commission to settle uniform periodicity 
and voltage ; the second is to equip an electrical manufactory capable 
of turning out 500 cheap motors per week; the third is for machine 
makers to attach the motor in place of their present pulleys, so that 
when a manufacturer buys a machine, he buys it all ready for attach- 
ment to his power circuit. 

Having reached this point, it is obvious that the manufacturer will 
no longer desire to buy coal; he will be quite satisfied with watts, 
which may be produced at the pit’s mouth, and sold retail for less 
than they can now be supplied mechanically to the machine axis. 

The whole question of external supply of power turns on this 
question of economics, and your manufacturer’s eyes will gleam with 
rapture if you can prove that you can save him a thousand a year. 

Happily your task is an easy one go far as argument is concerned, 
and if illustration be required, I am not sure that we members of 
this Society could spend our savings to better advantage than by 
taking a representative deputation of Lancashire and Yorkshire 
manufacturers through Switzerland and Germany, to show them how 
the old order is giving place to the new; how the millwright is dis- 
appearing in favour of the electrician; how 25,000 mechanics are 
struggling to keep pace with the demand for electrical machinery, 
of which about three-fourths is required for power purposes. 

Some of it, of course, is for the transmission of water-power; but 
even in Switzerland water-power is seldom so well placed that it can 
produce electrical horse-power cheaper than we can produce it by 
steam at the pit’s mouth; that is to say, at about £4 per annum— 
constant service, or £38 for factory hours. 

When we consider that the present cost of steam power for a 
cotton mill is about £3 per annum indicated horse-power, and 
that the electrical horse-power required in its stead would not be 
more than 65 per cent., you can easily see what a large margin there 
is for profit to the producer and for saving to the consumer; for it 
must be remembered that the load curve would be practically a 
parallelogram, or rather two parallelograms, one for the day and a 
smaller one for the night. 

Bat, gentlemen, great as would be the saving to the spinner, and 
the large manufacturer whose steam power costs him £3 per horse- 
power, it would be vastly greater to those thousands who employ 
small steam engines which run up the cost of power to £10 or £12 
per annum. The aggregate annual saving to Manchester and Salford 
alone would be immense, quite beyond my power of calculation; but 
you must not suppose that because our imagination fails to grasp the 
figures involved, that the change which is coming will be long delayed 
on that account. Some friends of mine who have lately visited the 
Continent of Europe report as follows:—‘ Evidence was afforded us 
that not only are new factories all over the Continent laying down 
electric power throughout, but that works already equipped with 
steam power are pulling it out and substituting electric.” 

In America the same process is going on, so it follows as a matter 
of course that we must either quicken our pace or drop out of the 
running altogether. 

Happily the coal pits around Manchester are so close to the city 
that there will be no new difficulties in transmission, and a very 
moderate voltage will suffice. 

It is obviously outside our province to discuss the various possible 
methods for raising the capital. My own impression is, that when 
the profitable nature of the investment comes to be understood, there 
will be no difficulty in raising a million to put down a pioneer plant 
of 50,000 horse-power, with an earning capacity of close on £200,000 
per annum. 

Gentlemen, when I look round this room and appreciate the fact 
that you are the men who must carry out all these great works, then 
I understand the honour that is placed upon me in bzaing called to 
be your president ; then I feel thankful that you are all young and 
eager for work—there is plenty of it waiting for you—but I am not 
so pleased that we are few in number, for it is not possible to manu- 
facture an electrical engineer either in five minutes or five years, 50 
in the very nature of things our ranks will swell but slowly. 

Many of you doubtless wonder, and wonder in sorrow, why our 
progress in this country has been so slow compared with the rapid 
strides which have been made on the Continent. I have seen and 
heard many explanations, all partially true, but the real and pre- 
dominating reason is the low price of gas in this country, whereas 
on the Continent gas is usually so high in price that the investor did 


“not feel any hesitation in backing electric light to beat it. Conse- 


quently, supply works and manufacturing works were developed at 
a great rate, and are still increasing in siz2 and output at a speed 
which would frighten us in this country; and yet I have no hesita- 
tion in saying that if all our makers of dynamo-electric machinery 
were forthwith to proceed to double their capacity, they would 
not be in time to cope with the demand which will come upon 
them. 

I have indicated to you several sources, of which three are principal 
ones, from any one of which sufficient demand may arise to swamp 
all our works; I say may arise, but the whole three may with almost 
equal probability be tapped at the same time, and then where shall 
we be? Already large quantities of machinery are being imported 
from the Continent and from America, simply because we are not 
prepared to make them here, and yet the blind leaders of the blind 
think this a fit time to restrict the output of our machinery. It is 
like shutting up the gun factories in the middle of a war. Our only 
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hope is that the six months’ discipline may atone for the six months’ 
loss. 

This brings me to the consideration of a subject which, though not 
strictly electrical, is nevertheless very intimately bound up with our 
lives and fortunes : I refer to the steam engine. 

Our electrical brethren in Switzerland and in some parts of America 
can get along well enough without the steam engine, but it is not so 
with us. It is fortunate, therefore, that we have plenty of coal with 
which to feed him. But this abundance of coal has tended to mak; 
us less careful of it than our less fortunate neighbours. The result is, 
that although we make good steam engines, in spite of American 
comments to the contrary, we have not mad32 economy our first con- 
sideration ; we have, moreover, been confirmed in this practice by the 
belief that economy of coal could only be obtained by increased 
capital expenditure and troublesome complications. But that view 
is totally and fundamentally erroneous. I have already proved in 
my paper on the generation of electrical energy for tramways, read 
before the Tnstitution of Electrical Engineers in 1897, that a high 
mean pressure is not uneconomical per electrical horse-power; and 
consequently that the gain by using large engines with very early 
cut-off is only apparent when thy indicated horse-power is taken as 
the basis of comparison; further, I can give you this solid fact: that 
the large engines at the Wandsworth electricity station are produc- 
ing an electrical horse-power at practically the same steam consump- 
tion at full load as at half load, thus showing that, taking all the 
losses into account, the saving effected by extreme expansion is can- 
celled out. 

Therefore we arrive at this fact, that existing engines might easily 
drive more spindles without increasing the cost per spindle, although 
there would be an increased cost per indicated horse-power. This 
seeming paradox will not cause you auy trouble, though it may puzzle 
the cotton-spinner. But, gentlemen, our friends on the Continent 
have gone a step further: they have improved their engine and 
improved their steam by superheating to such an extent, that I have 
actually seen a 500-horse-power engine, driving an average of 30) 
horse-power, fed by a single-flued boiler 5 ft. 9 in. diameter by 26 ft. 
long. This impressed me more than the professorial tests, which 
gave 88 lbs. of steam per indicated horse-power. To the saving 
in coal we must add the saving in boilers and other subsidiary 
apparatus. 

My firm belief is that the economy now being realised in Germany 
by Wilhelm Schmidt and Company is obtained at a lower capital 
cost, and with less complication, than we find with our Lancashire 
engines. 

Gentlemen, you are fully aware by bitter experience that the 
demand for steam engines in this country altogether exceeds the 
supply, and that in consequence of this state of affairs engines are 
being introduced from America, which, although well built, will not 
comply with English specifications as to economy; and consequently 
we are in the position that, however we may exert ourselves to fill the 
coming demand for electrical plant, we shall be either without the 
means of driving it, or dependent on American engineers for our 
steam engines. 

This is not a delightful prospect, but we must face it, even if it be 
to _ tune of two or three millions of additional capital in engineering 
works. 

Gentlemen,—The keynote of the few words which I have had the 
honour of addressing to you this evening is faith —faith in yourselves, 
faith in electricity, faith in the new dispensation which is dawning 
on the world. 

Your faith will be faith founded on knowledge; and exactly in 
proportion as you turn it to account by making preparation to gather 
in the harvest ripening under your eyes, so will be your share of the 
fruit. You must copy the example of the capitalist and financier, 
and obtain some monetary interest in every good scheme you may be 
connected with. 

There remains for me nothing but to congratulate you on the fact 
that, after years of hard work, quite inadequately remunerated, the 
goal of your ambition is glittering before you. Ina few months you 
will be in the position of our forefathers, the mechanical engineers, 
who reaped their reward almost before they had earned it. It 
behoves you, then, to be ready, be constantly on the watch for the 
little cloud no bigger than a man’s hand, and wait not for the prophet 
to say to you: “ Prepare thy chariot and get thee down, that the rain 
stop thee not.” 





ENGINEERS’ STRIKE. 





THE present appearance of this quarrel now is that the employers 
are extending the area of lock-out and throwing more men upon the 
funds of the unions, and pressure is being brought to bear upon 
foremen to abandon their connection with the unions as being 
altogether opposed to honest service of their employers. We have 
all along set ourselves against any attempt at “smashing of the 
unions,” but we are bound to say that our sympathies with trades 
unionism are very quickly evaporating in face of the exceedingly 
foolish action of the men in prolonging the dispute at the bidding of 
their executive in face of every just and reasonable consideration. 
We have upheld trades unionism, not because we have thought the 
men required it from want of intelligence, but because we have 
looked on the working man as a person as being often unable to look 
after his financial interests as he should do. We are more than ever 
convinced that he is incapable of doing so, but we are equally 
convinced that his employers would far better be trusted to do 
this for him than those who have taken the work in hand, 












and, in doing it, have landed the men in their present dilemma. 
As regards the modern form of trades unionism, we honestly 
believe it better that there should be no trades unionism at all 
than the modern form of it should any longer continue to work 
its wicked ways. To judge by the letters which pour into the daily 
press, the public are beginning to see the truth of the matter. A 
correspondent of the Standard points out that this six month's strike 
has put a stop on the cry of a “living wage” so much heard lately, 
for men have clearly demonstrated that a mere fraction of their 
regular wages has proved quite enough to live upon. The same 
correspondent points out that even when the strike is over there 
will be, for a long time, a heavy drain on the union funds as 
so many men will be unable to find work at first. He has also 
discovered the fact that for every hundred pounds of profit lost by 
the masters the men are losing five hundred pounds. Mr. T. A. 
Brassey writes to the Times suggesting that a shorter day and two 
shifts would probably be as productive of work as a nine houra’ day 
on the present three shifts per day. We find that men are very averse 
toa two shift day. They talk about their working men’s railway 
ticket and do so much grumbling that where the idea has been 
suggested it has not been carried out. But one of the best letters of 
the week is that of Mr. W. McDermott to last Friday's Times. Like 
ourselves, he thinks there is too mu:h tenderness with the trades 
union idea. The trades union are trying their best to smash the 
Employers’ Federation. Why has not the Federation an equal right 
to smash the union? The Federation does not wish to do so, but Mr. 
McDermott is perfectly correct when he states that the benefits which 
have arisen from trades unionism have been much overrated. The 
working men have not, he considers, benefitted by them. Wages have 
gone up because, formerly, British trade was ahead in every manner of 
mechanical appliances, and trades unionists benefitted with every 
one else. But now that other nations are using all the machinery 
possible, and English trades unionism is doing all it can to oppose 
machinery, it is certain that high wages can no longer be possible. It 
is, says Mr. McDermott, merely a coincidence that the results of 
machine using have been contemporary with the action of trades 
unionism, and the benefits credited to the latter are really due to the 
former, In restricting output, the men's leaders are, at any rate, 
striking at the root of all past success, however derived. If the men’s 
leaders be truthful when they deny that their policy has been to 
restrict output, then must it be that the workmen have themselves 
deteriorated. They can no longer be considered fit competitors of 
Americans, Frenchmen, or Germans, and the sooner capital avoids 
the engineering trades the better will it be for capital. But Mr. 
McDermott only advances this contention to support the fact that it 
is the men’s leaders who are responsible for all the mischief. He 
states that an English company owning works in Chicavo and 
in England have of course to pay American workmen abou: third 
more than they pay in England to cover the difference of living. 
Yet the labour cost on the production of the English shop is higher 
than it is in America. Tis isnot a question of race for the American 
workmen are largely Englishmen, who work as hard over there as 
Americans. They are simply freed from the paralysing influences 
of trades union leaders, few of whom ever did a decent day’s work 
in their lives. The result as far as McDermo't’s Company is con- 
cerned is, just that the work is being done in Chicago, carried 900 
miles to New York, and then to London, whence it is often sent 
abroad. This issimply taking work out of the country. Now, if the 
men who have been idle for six months, and have had the use of all 
the papers in the public free libraries and could have read up all that 
has been written in the time, and do not yet see the facts of the case, 
they must be blind and unthinking beings, incapable of taking their 
proper place in the world, and fitting dupes of their leaders. Like 
ourselves, Mr. McDermott does not think so much of the hours 
question. It is the personal matter which frets his soul, the idling, 
the dishonest acceptance of wages for work slovenly or half done, 
the mean and spiteful treatment of their non-union fellows, and their 
general ignorance of the plainest facts. There were a Bee spread a 
few days ago as to secessions from the Federation, but they were 
denied by Col. Dyer, and the only foundation from which they could 
have arisen seems to have been the action of one or two firms in 
offering to re-open on the terms agreed to at the Conference, but 
without success. A Carlisle firm tried it, and obtained one or two 
men, who left through picketing. The Daily Chronicle which has 
throughout the strike manifested a singular ignorance of facts, has 
made all possible out of the above, and also out of the case of 
Messrs. Fowler, of Leeds, who are said to have tried to come to 
terms with the allied trades, though members of the Federation. In 
the meantime another large firm in Leeds joined the Federation, and 
more lock-out notices have been posted in Nottingham and Preston. 
Sir Benjamin Dobson, at Bolton, reported the Federation solid as 
ever, or more 80. The Bishop of Norwich rather shines out above 
the ruck when he states that the employers ought to be considered 
in their contention that trade cannot be continued if the men’s 
demands are conceded. He falls back on prayer, but we sadly 
fear he knows not the British workmen. They believe not Moses 
nor ‘the Prophets, though the country is overrun with foreign 
machinery. 

The Telegraph is responsible for the statement that some of the 
strike leaders have become alive to the fact that the public are not 
with them. It has taken them a long time to find this out, and it 
will, perhaps, take them as long to realise that the public have also 
begun to learn that the income of the engineers on strike was much 
above that of the public, which is expected to subscribe. Tae people 
called on to subscribe are those who work up to 16 hours a day, are 
often poor clerks who have no voice in the conduct of business which 
they are really in a better position to understand than is a working 
man to meddle in shop management, and the thousand and one men 
in the street who don’t get paid for overtime. The men’s leaders are 
slow of thought and yet they are reported as doubting whether the 
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3d. levy proposed at the Memorial Hall conference will be raiszd. 
They are now hoping to drag on the strike until Parliament opens, as 
though Parliament—that refuge of those destitute of self help—could 
tmake a losing trade pay a fixed wage. The men have the whole 
business in their own hands if they would use their plain senses to 
see it. They have only to do a fair day's work to make engineer- 
ing so busy in England that the wages of the good men would go up 
considerably, and employers would be well able to afford it. 

If our good bishops and dons really feel an interest in the subject 
of the strike, why do they not join hands and employ a reputable 
firm of chartered accountants to examine the books of a few firms 
and see for themselves the proofs that apprentices and labourers are 
easily outworking the supposed skilled unionists? They could do 
this. We feel sure the books of several firms could be opened to 
them under the published headings of a letter, as a, b,c. &c. There 
would be some cense in this. If, having found out the truth for 
themeelves, they then elected to pray for the conversion to a right 
frame of mind of the men or the masters, whichever they found to 
be wrong, their prayers might avail much, but, to leave it all to 
Heaven, savours too much of faith without works, which we all 
know to be very dead. Six months has shown the employers that 
they can do without the A.S.E., and in support of this it is pointed 
out that iron keeps its price and must be going into consumption. 
The Free Labour Association has alone supplied 24,000 men to different 
employers. Noemployer seems to be reducing wages, butall are going 
on in a way that ovght to be very satisfactory to any real honest trades 
union. The fact seems every day more apparent that the men on 
ttrike are pursuing a chimera. They are standing idle on the shore 
and watching the tide of industry sweep past them, and on the shore 
they will have to remain. We cannot but help being glad that in 
every nation there are certain disadvantages which help to counter- 
weigh the advantages. Were Eogland alone in this we should 
speedily be ousted from the Worla’s markets. The Engineer has 
pointed out how in America, where they are steeped to the lips in 
that most ignorant of surerstitions—a protective policy, they have 
free trade in labour, and labour does very well unless upset by tariff 
mongering. In England we have free trade and do very well, but to 
the An erican we appear to be an ignorant and stupid set of worn out 
fossilised conservatives because we have not got free trade in labour. 
If we had free trade in both items we ne-d not fear America. 
Englishmen are as inventive and a3 capable as any American, but of 
what use is it inventing a 50 per cent. better machine to be butchered 
by a stupid trades unionist. 

Speaking at Edmonton on Sunday, Mr. Barnes bad something to 
say about the aim of tcilers to secure a more equitable distribution 
of the world’s good than hitherto. He seems to go a curious way to 
attain this— putting hs members on starvation diet for six months 
and compelling them to accept nothing of the world’s good except as 

upers. Thbe2 he talked about American workmen being paid more 

our for hour than English workmen. This is not true in spirit, 
English workmen are paid hour for hour more than Americans if the 
purchasirg value of money be taken into account. But, apart from 
this consideration, and in mere coin by weight, Americans are not 
paid one-balf—often not one-tenth—of what Englishmen are paid for 
the same amount of work done. Further, if Euclish workmen would 
do as Americans do, aud would help machinery and not hinder it, 
their financial position would be better in every way than that of the 
American. Again, one stands aghast at the impudence of a man who 
can bring forward American workmen as a comparison when the 
relative attitudes to machinery are considered. However, enough of 
Mr. Barnes's tergiversations. A crushing reply to anything that can 
be truthfully advanced by the trades union is to hard in extracts 
from the shorthand reports of the Conference, from which it is plainly 
to be seen that everything was agreed to at the Conference except 
the change of hours. It is a good thing these notes have been 
published, as they will assiat to prevent the public from being led 
away by misstatements. The reported defection of Messrs. Fowler, 
of Leeds, from the Federation has been shown to be false. The men 
themselves asked the firm to meet them for a friendly conference, 
Perbaps the men are a bit tired of Barnes. Mr. Fowler has 
stated that there is no thought of making any compromise. 

There are now nearly 700 firms in the Federation, and some 60 or 
70 fresh lock-out notices bave been posted siace the Conference con- 
cluded. We observe that Mr. Barnes has a complaint about the age 
of workmen being on an average under 40. We do not believe Mr. 
es, 80 far, at least, as the engineering trades are concerned. He 
calls it murder, and soon. We suppose he is referriog to long hours, 
He refers then to those “splendid fellows in Germany” who have 
been sending more money. Those splendid fellows have to work a 
good deal longer hours than Barnes’ dying lambs, who do not die of 
too much work, nor do they die from too little to drink. Verbwm 
sap. 

Mr. Yarrow is returning from America. He bas been studying 
American methods, and he says of the workmen, “ They take a greater 
interest in their output. 

’ “ Kach man tries to do all he can, in marked contrast to the Eng- 
lish system. 

“TI am surprised at the management of automatic machinery in 
American engineering works, 

“One man here has charge of several machines ; in England this is 
against the union rules, consequently a mechanic is idle a consider- 
able part ot his time. 

“Tbe lower prices of raw material in the United States,” continued 
Mr. Yarrow, “have put American engineers in direct competition 
with English, and I believe that competition will continue to grow 


keener. 
“ Materials for the great Central Railway of London are being sup- 
plied by Americans, who are shippiog steel billets to England, boiler 
lates to Holland, and deck beams to Belgium, which English firms 
ormerly supplied.” 


It is reported that tbe number of men applying for reinstatement 
at Messrs. Denny & Co., of Dumbarton, is becoming greater. 

Several employers have given written engagements to their men 
who have stood by them during the strike, so that their services must 
be retained after the strike. The Federation have issued a poster 
containing their conditions. We can only say that, terms or no terms, 
collective bargaining or nct, there has got to be a change in England, 
and we believe it will come in the way of more honest work, and 
that England will not go out of business, as she certainly must do, 
if trades uoionism be allowed any longer to work ruin, and en- 
courage rank robbery and idleness. 





CORRESPONDENCE. 





Tests for Faults in Submarine Cables. 


I have read with much interest a letter from Mr. W. J. 
Murphy, of the c.s. Amber, which appeared in the columns 
of a contemporary of the 31st ult., wherein he comments on 
several points in Mr. Schaefer’s test—entitled “A New 
Method of Localising Total Breaks in Submarine Cables” — 
which appeared in the same journal under date October 15th, 
1897. Any new method or improvement on those already 
known for iocalising faults is naturally of so great interest to 
all, and more especially sea-goin: electricians, that I have 
ventured to make a few remarks on the subjects mentioned 
in Mr. Murphy’s letter. 

I cannot wholly endorse Mr. Murphy’s statement that 
“ it would be rather mirleading, in wy upinion, to give quan- 
titative comparison of the results by diff-rent methods of 
tests taken for the localisation of the same fault or break.” 
For example, in the case of fractured conductors, there are 
a number of similar tests which one can apply with perfect 
confidence in the result», and I know of no better criterion 
of the merits, or otherwise, of a new test, which claims to 
have advantages over another—both being designed for the 
same character of faults—than to compare results obtained 
on the same fault taken under the conditions stipulated by 
the authors. It is simply a question of proving the teat 
before adopting it. Under these circumstance, [ consider 
it would be quite correct to draw comparisons between the 
folowing tests, say—Kennelly’s two methods; Schaefer's, 
Rymer-Jones’s and Cano’s modification of Kenoelly’s, and 
any such tests which are practically based on Kennelly’s, 
These being taken from one end only, ¢¢., in the case men- 
tioned of a fractured conductor, the personal equation of an 
assistant does not enter. We can, therefore, classify the 
above-mentioned methods under one heading, as being 
applicable to the same character of faults, 

On the other hand, when dealing with partial earth faults 
of high resistance—the conductor being continuous—which 
necessitate tests being taken from both ends, [ am quite in 
accord with Mr. Marphy when he remarks “that special 
considerations such as the faults distunce, strength and 
variability of the electric current, condition of cabie, appa- 
ratus availuble, the personal equation of the man at the o her 
end, &c., renders one test in particular preferable.” That 
one test cannot of course be particalarised, because this 
again becomes a matter of individual opinion. In partial 
earth faults, and more especially when the fault resistance is 
high and variubie, the per-onal equation of the assistant at 
the distant station becomes a factor of the highest import- 
ance, and when his electrical knowledge is slight, or, to say 
the least, very elementary, the results obtained from his end 

will not as a rule be very reliable, and, therefore, the lot of 
the electrician responsible for the localisation is not a happy 
one. In such a cue where no skilled assistant is availuble, 
it would be far better to use the most simple tests applicable 
—having regard to the character of the fault—and which 
would give a near approximation of the distance, than to 
employ another method necessitating more knowledge of 
electrical connections, &c., and greater exactitude in key 
manipulation and reading—which, with skilled assistance, 
might rightly be considered to give more accurate results— 
but with only unskilled co-operation might only lead to 
hopeless confusion, loss of time, and, at the best, unreliable 
figures. 
oo in cases where the testing current is limited by the 
company’s rule to a certain maximum voltage—owing to the 





—— 
Vol. 4: 


———— 


general 
some te 
With 
teste, I 
faults b 
differen 
tests as 
in balat 
more la 
fault r 
action | 
particul 
zero me 
ing shi 
sessing 
test occ 
balanci 
when t] 
is of gi 
With 
Schaefe 
case, be 
gation ¢ 
have al 
fail to | 
correcti 
to be d 
having. 
and wi! 
large § 
steady, 
correct, 
be usef 
As I] 
space, 
simply 
ere lon 
of loca 
cluding 
testing 
and int 


Jani 


Whe 
himsel! 
28th 1 
pecbay 
acts. 
as the 
his ani 
time of! 
to inju 
—unde 
hardly 
selves, 
and co 
ducted 
comme 
flirtati 
their 
justice 
to he 
them. 
Ludwi 
Farads 
Mond 
thousa 

Her 
Germa 
ae 

mper 

It ¢ 
Englai 
Englai 
But wv 
persua 














Vol. 42. No. 1,051, Janvasy 14, 1898.] 






THE ELECTRICAL REVIEW. 41 





general weakness of an old cable—this is greatly against 
some tests, and very often practically excludes their use. 

With regard to the relative merits of false and scale zero 
teste, my experience generally has been when localising 
faults by the Kennelly methods that there existed but little 
difference in the results—if any—when employing the two 
tests as a check against each other on the same fault. It is 
in balancing to false zero that the personal equation enters 
more largely than in ,scale zsro testing, especially when the 
fault resistance’ is high and changing rapidly under the 
action of the testing battery. Each method has its own 
particular merits, under certain conditions, but the scale 
zero method is undoubtedly the test, par excellence, for repair- 
ing ships, if only for one reason—thoughb, of course, pos- 
sessing other advantages—that the practical execution of the 
test occupies about one-third, or even less time, than when 
balancing to false zero, very often a matter of vital moment 
when the ship is hanging on to the cable, and every miaute 
is of grave importance. 

With reference to another point, “the application by Mr. 
Schaefer of the scale zero method to break testing is a special 
case, because by its use the difficulties introduced by polari- 
sation and capacity are overcome, &c.” These difficulties 
have already been overcome by Kennelly’s tests. Again, I 
fail to see the soundness of Mr. Schaefer’s “earth current ” 
correction ; it appears to be unreliable in principle, and not 
to be depended upon for many earth faults, especially thoge 
having, comparatively speaking, high and variable resistance, 
and with polarisation changes occurring rapidly. With a 
large surface exposure fault, the cable current being also 
steady, the results obtained may work out approximately 
correct. More information on the subject of this test would 
be useful. 

As I have already trespassed too much on your valuable 
space, I feel I must not enlarge on any more points, but will 
simply remark, in conclusion, that I trust Mr. Murphy will 
ere long give the profession an account of the new method 
of locating high resistance faults which he speaks of in cor- 
cluding his letter, With his varied experience of fault 
testing, the subject matter cannot fail to be both instructive 
and interesting. 


January 7th, 1898. 


Herbert E. Cann. 


A Defence of Germany. 


When next Herr R. Von Fischer-Treuenfeld takes upon 
himself to write in the strain of his effusion of December 
28th ult., which appears in your issue of the 7th inst., 

rhaps he will endeavour to make himself acquainted with 
acts. It is all very well to speak of the German Emperor 
as the head of a friendly nation, but it is well known that 
his animosity against this country is intense, and that at the 
time of the Transvaal trouble he did his best—or worst— 
to injure England, and for years the whole press of German 
—under the surveillance of the State—for press freedom is 
hardly existent in Germany, has teemed with abuse of our- 
selves, and wild statements as to destroying England’s power 
and commerce. - Englishmen have no jealousy of fairly con- 
ducted trade rivalry; but attempted highway robbery is not 
commerce. Further, at the time of the Emperor-Kruger 
flirtation, Germans resident in Great Britain, making 
their living here out of our British tolerance and 
justice to all foreigners, made no secret of their desire 
to help Germany against the land which sheltered 
them. Your correspondent tries to make a point of Dr. 
Ludwig Mond’s present of £100,000 to the Davy- 
Faraday Laboratory. Well, what of that? Did not Dr. 
Mond make this money, and a good many other hundred 
thousands, not to say millions, at Northwich in Cheshire ? 

Herr Treuenfeld talks of war between England and 
Germany as though England had fomented it, when he must 
know the present bad feeling has arisen entirely since his 
Emperor’s telegram. 

If Germany’s Colonial expansion is to consist in grabbing 
England’s colonies and inciting rebellion in States under 
England’s suzerainty, the sooner we get to war the better. 
But we hope all Germans are not of your correspondent’s 
persuasion, and ‘still have some ideas of common honesty 
remaining. Let Germany mind her own business and leave 


ours alone, and let German residents in England have the 
decency to be loyal to the land which gives them food and 
shelter. Sofar,they have not been so. Germans are naturally 
& quarrelsome people; hence the 30 years’ war of which 
Herr Treuenfeld speaks, caused, I believe, by too much fussing 
about this king and the other. And now that the present 
German Emperor makes it the first object of his life to 
injure Englaud, we have Herr Treuenfeld worrying his little 
self because he is treated to a little ridicule by the people 
whose throats he is so anxious to cut. 


London, January 8th, 1898. 


W. H. Booth. 


Mr. R. von Fischer-Treuenfeld protests too much; he may 
be more briefly answered. He has two grievances (1) our 
criticisms of the German Emperor; (2) the causes which 
lead to these “ rhapsodical recitations.” 

With regard to the first of these, it may at once be said 
that if Our Gracious Queen were to make herself as absurb 
as her grandson sometimes does, the refined German press 
would be the first to point it out. Presumably Mr. R. von 
Fischer-Treuenfeld hesitates to show his own sense of the 
Imperial humour from a wholesome fear of pros:cution for 
lese-majesté—or dare we suggest that he is a convert to the 
New Evangelism (for ever and ever) ? 

As regards the second, the English do not expect a mono- 
poly of the world’s trade, nor do we begrudge Germany a 
commercial tuccess. But we do object to English marks 
being put on German goods, and as all our ports and colonies 
have always been thrown open to German tubjects and com- 
merce on equal terms with our own, after we have prepared 
the way with our blood and our money, we most strongly 
resent the ingratitude and impudence with which the Germans 
continually treat us. 

Mr. R. von Fischer-Treuenfeld cites emigration figures; 
does he take into account the great and frequent additions 
which have been made to the German army of late years? 
He talks of colonies; does he seriously suppose that German 
emigrants would not rather stop in the Fatherland than go 
to German colonies? Will he teil us that there is more money 
per head of population in Germany than in Eogland? Does 
he not. know that those who emigrate from Eogland are 
largelyseomposed of the dregs of other countries? Finally, 
when there are floods in Germany, who is it who gets up 
Mansion House funds to assist the sufferers? Do we ever go 
begging to Germany in our misfortunes? Would money be 
offered gratuitously ? 

All this Mr. R. von Fischer-Treuenfeld, as a German with 
25 years’ residence in England, knows or should know, un- 
less his association with a German firm here has blinded 
his sense of thinking for himself. As he is so anxious to 
contribute to a mutual understanding, let him b« gin at home, 
and teach his countrymen how much they owe to England. 


Audi alteram partem. 


[ We do not think that any interests are served by a con- 
tinuation of this discussion.—Eps. ELec. Rev | 





Steam Boilers. 


My attention has been drawn to a leader in your paper 
criticising a paper I had the honour of reading before the 
Northern Society of Electrical Engineers. As you thought 
fit to criticise, perhaps you will kindly allow me the privilege 
of areply. You commence your, criticism by stating ‘but 
our readers will be disposed to attach very little weight to 
the arguments it is meant to convey, if they judge every- 
thing by one very glaring claim.” Perhaps your readers 
might have understood your sarcasm if you had stated what 
claim you referred to. Then you state: “ He also claims 
that the water-tube Loiler has the same temperature all over.” 
If you will be good enough to read my paper again, you will 
find [ do not say this, but “One strong joint in favour of 
the water-tube boiler is its very perfect circu!ation, which 
means that practically all the water in the boiler is at very 
nearly the same temperature.” 

I should, of course, have been quite wrong if I had stated 
that the boiler had the same temperature all over because the 
water forced into the: boiler is comparatively cold. In the 
case [ have been experimenting with it was about 100° F.; 
therefore it will be quite clear that the water in the back 
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tubes was at a considerably lower temperature than 359° F., 
and the fact that the back of the boiler contains the coldest 
water is undoubtedly the reason the exit gases are £0 reduced 
in temperature. 

Then you make the statement:—“ The author makes a 
deplorable error in his reference to the steam jet adding to 
the heat by its conversion into water gas as it passes through 
the fire.” One would have expected you to be certain of 
your facts before criticising in so determined a manner, and 
I think, upon further consideration, you will admit you are 
wrong. 

Yon will, I have no doubt, agree that steam b’own under 
the fire contains a considerable amcunt of heat, and in pars- 
ing throngh the fire takes the heat from the bottom of the 
fire during its conversion to carbon monoxide ard hydrogen 
which readily burn upon the top of the fire, and the heat 
thus given off helps very considerably in the combustion of 
the gases which are leaving the furnace, and in that way 
adds considerably to the heat of the farnace. I did not for 
& moment think or wish to convey the idea that by blowing 
steam under the fire, water gas was prodnced without con- 
siderable heat at the bottom of the fire being absorbed; but 
from actual tests with water-tube boilers, I have been con- 
vinced that the transference of the heat from the bottom to 
the top of the fire helps the combustion very considerably. 

You then make the statement: “ Steam is burnt hydrogen, 
and cannot be burnt again unless first diseociated by the 
employment of exactly a8 much heat as it gives back again 
on recombination.” Had 1 made this statement, I should 
have considered you would have been jastified in using a 
much stronger expression than “deplorable error,” and I 
cannot understand your making such a statement. 

Do you suggest thut if high pressure steam is allowed to 
condense in an air-tight vessel, the result would be anything 
but water H, O, or do you suggest that the ordinary method 
of manufacturing water gas, as adop‘ed by many gasworks, 
is impossible, because this is clearly what you imply? Steam 
is not burnt hydrogen, but is vaporised water H, O, and only 
requires more heat and the presence of carbon to be con- 
verted to H,CO (water gas). 

In your criticism of my remarks upon steam fittings, you 
have, I think, overlooked a very elementary point in con- 
nection with steam practice, and my reason for advocating 
a large steam valve, so that the steam may leave the boiler 
tlowly, is based upon the fact that if a stop valve upon a 
boiler be partially closed, allowing the steam to leave the 
boiler at a great velocity, water is always carried with the 
steam; whereas, if the steam leaves the boiler slowly, the 

rovision of an anti-priming pipe, which is, of course, fixed 
in most modern boilers, prevents priming. 

Evidently my remarks upon the drainage of steam pipes 
were more clearly understocd by referring members of the 
Society to the diagrams, but I should have thought any 
engineer interested in the subject would have been conversant 
with the American method of draining pipes I decribed in 
my paper, and certainly the editor of such an important 
paper as the ELrcTricaL REVIEW. 

A. B. Mountain. 


” (If the circulation in a steam boiler be so good, it is 
hardly likely that the temperature of the back tubes would 
be so very low for the circulation in them must be rapid. 
In any case there is little chance of a single row of tubes 
reducing the gases to the point claimed. It is lower than 
obtains after the gases from a Lancashire boiler have passed 
by 100 4-inch economiser tubes. This repeated claim for 
water-tube boilers is mischievous and cannot be upheld by 
any reason, for if the furnace temperature be 2,500° and the 
final be only 350°, how is it we don’t get evaporations of 
13 to 14 lbs. per pound of coal? Where does ull the heat 
go? There is so little to account for in the waste gases, 
As regards the steam jet the words reemed to convey tha 
impression that the steam was useful other than as now 
explained. We do not understand Mr. Mountain’s question 
as to steam being other than H,O. We did not state that 
water gus as mede in producers was impossible, but 
arguments as to water gas bave no bearing on boiler furnace 
combustion, Steam introduced in a producer is dissociated 
and goes to form CO and H, and pokibly hydro-carbons. It 
simply utilises part of the exothermic production ot CO to 
split up water to its combustible constituents. Dissociation 





of water is an endothermic action, and if this were not 
carried out the prodrwer gases would simply go away to the 
condenser pipes much hotter than they do when the heat has 
been partially utilised to split up water. Here water becomes 
& means to economy because it absorbs heat otherwise wasted, 
In a boiler furnace it cannot have such an effect, because the 
gases as produced on the grate are burned at once. No good can 
arise from steam, except so far as it helps the draught, or is 
necessary to the proper combustion of hydro-carbons to 
which its presence seems to be needful. 

As regards the arguments as to steam valve, we really 
cannot see how, in a boiler properly fitted with anti-priming 
pipe, the degree of opening of the steam valve can have the 
slightest effect. The valve must of necessity be opened 
enough to Jet out all the steam made. If the valve is partly 
closed the rapidity of flow must be checked ; and this is all 
it can do where there is an anti-primer. Without this 
pipe there might be some reason in advocating a large valve 
opening, but with it, the smallest valve that will pass all the 
Bteam is the best.—Eps. Exec. REv.] 





In your issue of the 24th ult. you say the author of the 
above paper “makes a deplorable error in bis reference to 
the steam jet adding to the heat by its conversion into water 
gas as it passes through the fire,” but you follow this by an 
assertion of yourown “that moisture in a furnace may assist 
combustion, fur it seems to be proved that its presence is 
necessary to combustion, its function beir g that of a carrier.” 

May it not be taken that the steam mentioned by Mr. 
Mountain and the moisture mentioned by yourself, Mr. 
Mountain having in miad the injection of such necessary 
amount of steam as may be required, should come under one 
head, as they are both chemically one and the same thing, 
viz., water vapour H.0; and although there may not be 
actually a larger amount of heat generated by the conversion 
of this vapour into water gas the burning of this water gas 
into H,O und CO, at the top of the fire, yet the fact that this 
heat is on the top of the fire makes it equivalent to a larger 
quantity; +gain, it helps combustion of the other gases, and 
thus Mr. Muuntain may be rightly entitled to assume that 
the total useful and available heat is increased. 


John Ed. Gresty.: 





Dust Destructors. 


As my letter was the first to appear in the ELECTRICAL 
REVIEW obj-cting to the extraordinary claims of some one 
trying to boom the Shoreditch type of dust destructor, is my 
reuson for again writing to you. 

If Mr. Kershaw would simply, instead of writing long 
letters of refatation, quietly usk himrelf what led to the 
letter signed “ Practical Experience,” and those which 
followed in the ELECTRICAL REVIEW signed by different 
writers, he will find it wus in consequence of a p:ragraph 
having gone the round of the press, that the ai-trict of 
Shoreditch was producing electric light for its requirements 
exclusively from the burning of the household und trade 
refuse collected in the parish. 

When I read the paragraph in a newspaper I naturally 
thought such an absurd statement would soon be contradicted, 
but finding there was no contradiction and that the state- 
ment was referred to in publications of every possible 
kind, religions and otherwise, and keeping in view the 
mischief done in the past to a great industry, caused by 
cluims of recent years under the headings “Tue Cneapest 
System”; * Electricity for Nothing by sule of bye-proaucts,” 
&c., &c., was the only reason for my writing and sending 
a mild p:otest to your influential journal. 

Instead of repudiating the claims to which, as results 
show, there are no tangible facts to support, Mr. Kershaw, 
wisely or otherwise, brings out the lame excuse that they are 
obliged to use coal on Saturday afternoons and Sundays, in 
consequence of the dust carts knocking off work early on 
Saturdays. 

Adjoining parishes would, no doubt, be pleased to send 8 
supply free to last them over Saturday afternoons and 
Sunuays. 

It is quite clear an enormous weight and bulk of house and 
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trade refuse is required to produce steam compared with a 
very small weight and bulk of coal, and when you put to 
one side speeches of professors and others delivered at the 
banquet to commemorate the opening of an important 
central station such as Shoreditch, and arrive at solid facts, 
the desirability of having a destructor in close proximity to 
valuable electric light machinery and private residences, 
simply for the benefit of the heat derived from its consump- 
tion, is a very doubtful advantage, especially if you take 
into account the disadvantages connected with the dirt and 
dust produced by its destruction where cleanliness and 
freedom from dust is of so much importance in the gene- 
rating of electric light and power, to say nothing of the 
absolute necessity of having a reliable and uniform heat to 
produce the necessary pressure of steam for the engines. 

These requirements cannot possibly be supplied from the 
varied qualities and conditions of refuse collected in any 
parish or district. 

Of course, all credit is due to Shoreditch for its enterprise 
in attempting to solve the question of the use of a dust 
destructor combined with the production of electric light, 
but there is no justification for any one connected with the 
experiment claiming merits in connection with the enter- 
prise which are not supported by actual facts. 


Practical Experience. 
January 8th, 1898. 


The letter signed John Raworth is a somewhat curious 
contribution to the correspondence on the above subject. 
Its insiocerity is palpable. The attempt at humour is 
pitiably groteeque. The condescension of its tone simply 
provokes a smile. 

The writer confesses himself to be a student, but he has 
only learnt the rudiments of the subject. 

Instead of sketching ridiculous and useless diagrams, he 
had better get his slate and pencil and help Mr. Kershaw to 
work out the following simple tums, taking care that he sees 
that the integrants are quite correct before adding them 
together. The sums are quite simple, and the student should 
have no difficulty in working them out :— 

1. What is the cost of the power producing plant. of the 
Shoreditch plant per kw. of mean output ? 

2. What is the cost of coal per actual output per kw. 
developed up to date ? 

If Student Raworth is prepared to accept a little wisdom, 
as he has certainly no relation to the Ex-Wisehead (‘‘ X. Y.Z.”) 
of mathematics, and although he maybe a nephew of “ Aunty 
Humbug,” he will in future know that the rationale and 
importance of an interrogation is independent of the mere 
name of the iaterrogator. When Mr. Student Rworth has 
learnt a little more of the science of dust destruction, in its 
relation to steam generation, he will recognise that the ques- 
tions asked Mr. Kershaw in the various published letters are 
proper ones, and are interesting to the electrical community 
more than to individuals, and that their merit is independent 
of the names of the writers. Some of the questions have 
been repeated again by Mr. Brookman, and they demand an 
answer; the propositions as set forth by Mr. Raworth are 
school-boy like in their simplicity. 

“ The destruction of dust produces some heat.” How true! 

“Some heat will generate electricity.” How wonderfal!! 

“ Frgo, there is some saving.” How absurd!!! 

This is a perfect reductio ad absurdum in logical deduction. 
One might as well argue that because there is power in the 
rise and fall of tides, that this power is cheap; but the fact 
is, the impounding cost is so high, as to destroy any economic 

advantage. 

The actual working results, compared with those of other 
plants and systems, are the only allowable figures for com- 
parison. If the cost of plant attains a certain figure, the 
increased interest and depreciation may wipe out any advan- 
tage that cheap and nasty material may claim to possess. 


Enquirer. 





Some of your correspondents, Shoreditch and otherwise, 
appear to be much exercised in their minds with respect to 
the criticism passed upon these works, or the results, by 
your several correspondents. Surely this is very unreason- 





able. All that is wanted is reliable information, and that 
there appears to be some hesitation in supplying. I am 
quite in accord with you, Mr. Editor, and shall be only too 
happy to acknowledge the success of Shoreditch, should the 
installation prove a success even up to 75 per cent. of all 
that was promised. There is one matter to which reference 
has been made again and again, viz., the absolute silence of 
engineers who have a practical experience in the working of 
destructors year after year, I mean other than manufacturers 
and contractors; for instance, Laws, of Newcastle, Yabba- 
comb, of Bristol,and Jones, of Ealing. I think that the opinion 
of men such as these would be of value at the present time, 
and certainly would be appreciated by many. 
X. Y. Z 





I am much obliged to Mr. Kershaw for his answers (as 
far as they go) to my questions. Had Mr. Kershaw stated 
two months ago that, owing to the destructor being worked 
under a guarantee for twelve months, it would be unwise to 
make any statement reflecting on the plant or appearing to 
reflect in any way on the performance, no doubt he would 
have saved himself and a number of your writers some 
trouble. Had I known it my questions would have not been 
asked, at any rate for some time to come. 

I am delighted to find that the moonlighters have not 
seriously damaged Mr. Kershaw, and that he comes up as 
smiling as ever, determined to settle us all, anonymous or 
otherwise, with the twelve months’ muzzle. However, I 
shall hope he will give us value for our questions when the 
time is up. 


Rochdale, January 11th, 1898. 


F. W. Brookman. 





Dynamo Sparking. 


I have long been a reader of your paper, which I have 
found of great use on several occasions, but I am now 
desirous of asking your assistance on the following subject. 

I have in my case two dynamos, used chiefly for motor 
driving, each giving 750 amperes at 105 volts, and as the 
load varies considerably I have a deal of sparkiog at the 
brushes, though I have an attendant and engine man who 
alters the brushes when occasion arises, still they cannot 
attend to it as often as I would like. 

I have thought, therefore, of applying some simple form 
of automatic brush rocker, and I propose to do it in the fol- 
lowing way. 

At the top of the magnet yoke fix a solenoid directly over 
the end of the brush-holder, and connect an iron core to this 
end, so that as the current increases through the solenoid it 
will attract the core and so lift the brashes forward, a suit- 
able weight being placed on the brush-holder to reverse the 
motion when the load decreases. 

The weight to be lifted would be 20 Ibs. or so through a 
distance of 8 or 4 inches. 

The difficulty [ am in is to find the size of iron core and 
size and ampere-turns of solenoid that will lift this weight. 
I may say that it will not be necessary for the core to move 
until the load is about 100 amperes. 

I would be greatly obliged if you could assist me in this 
matter. I have Thompson’s “ Electric Machinery,” but this 
does not help me. wetiini 


[There are probably many of our readers who have 
experienced the same difficulty, and doubtless some of these 
will give our correspondent the benefit of their advice.—Eps. 
Exec. REv.] 





ELECTRICAL ENGINEERING AT HOME 
AND. ABROAD. 





Mz. R. Pzrcy Szxxon writes as follows to the Times :— 

“ Within the past few weeks I have had occasion to visit the leading 
Continental workshops ee cf an industry which has 
already attained considerable proportions both in the Old World and 
likely in the coming century to rank as one of 


the New, and is li 
premier importance as a field for the investment of capital and 
employment of labour. I refer to that of electrical engineering. 
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“My tour embraced the leading industrial centres of Germany, 
Austria, Bohemia, Hungary, Switzerland, and France, where elec- 
trical manufacture is being conducted on a large scale. Careful 
inquiry and observation upon the spot have elicited the following 
facts, which may be of some interest at this stage of a struggle 
between capital and labour, which, in the respects of organisation 
on both sides, of orderly conduct, and of the social, if not Socialistic, 
issues involved, marks a new era in the history of such disputes. 

“Twenty years ago the electrical engineering, as distinct from its 
younger sister, the telegraph, industry was non-existent. All manu- 
facturing nations therefore had an opportunity of ‘starting level’ 
towards the goal of industrial endeavour—viz., to supply their home 
and the world’s markets with electrical products, for which the 
demand has grown and is increasing by leaps and bounds. If there 
were apy odds at all, the advantage might have been held to lie with 
the country on whom rested the blessings of free trade, industrial 
experience, world-wide commercial relations, and unparalleled 
Imperial and Colonial possessions. 

“What is the result? Briefly, as everyone interested in the 
subject is fully aware, that both American and Continental electrical 
manufacturers are underzelling British-made goods in the neutral 
markets of the world, such as Central and South America, Russia, 
China, and Japan ; have supplied a substantial proportion of the 
demand in our own colonies, where, alas! patriotism, when weighed 
ia the balance against prices, is found wanting; and are to-day 
threatening, particularly in the respects of electric traction and power 
plant, to introduce ruinous competition in our home market itself. 

“ The capital invested inthe electrical plant manufacturing industry 
in Great Britain has been estimated at not exceeding £4,000,000 to 
£5,000,000, in Germany at £10,000,000 to £12,000,000, and in the 
United States at £25,000,000 to £30,000,000. The output of manu- 
factured electrical goods must be substantially in proportion. 

“Various special causes—such as restrictive legislation, vested 
interests, and the proverbial caution which constitutes the com- 
mercial ‘genius’ of the British people—doubtless account in part for 
the relatively slow development of public electrical works, especially 
as regards electric traction and power, in Great Britain. But they 
do not account for the fact that Germany and America can undersell 
the English manufacturer in the common markets of the world which 
are equally open to all comers. . 

“The root cause of the latter phenomenon must be traced to the 
relative cost and methods of production in the different countries. 

“Capital can be borrowed cheaper in England than in Germany or 
America. Materials, teken all round, cost about the same io the 
former, and decidedly higher in America. Hence the difficulty does 
not arise on these grounds. The explanation undoubtedly lies in the 
conditions on which labour is obtainable. 

“T found that in the Continental workshops not only is a 60-hour 
week the invariable rule, but that the leading trades involved in elec- 
trical manufacture—macbinists, fitters, and electrical artificers—are 
receiving on an average 25 per cent. less wage per week; or, taken 
with the fact that they work 10 per cent. longer hours than are usual 
in England, nearly 30 per cent. less per man per hour. This, of 
itself, is a serious handicap for the English manufacturer ; but worse 
remains behind, 

“ English employers widely accuse the trade unions of attempting 
to dictate as to both the quality and quantity of labour to be em- 
ployed in their workshops; of endeavouring to impose artificial 
restraints on the free and healthy productivity of both men and 
machinery by discountenancing piecework; by forcing highly-paid 
men to be employed on machinery, where a cheaper form of labour 
would suffice, and by limiting their members’ daily output of work 
to a predetermined average, based on a low rather than a high 
standard. 

“T was unable to meet with a single Continental employer who 
brought similar charges against the workmen’s organisations in his 
country ; and it need not be pointed out that, if correct, these charges 
knock the bottom out of the argument opposed by the mens’ Jeaders 
here, that shorter hours in Great Britain will not prejudice industry, 
because the British artisan is a ‘superior’ or ‘intenser’ workman. 

“The fact that American electrical engineering manufacturers can 
undersell British in the world’s markets, in spite of their wage rates 
averaging some 30 per cent. higher, is pointed to by employers here 
in corroboration of these charges. 

“T do not wish to suggest that the American or Continental work- 
man is more disposed to abstain from agitation than the English 
workman because he is better satisfied with his lot. On the contrary, 
all students of the subject know that their dissatisf.ction is chronic 
and profound; and probably most will agree in thinking that English 
militant trade unionism is a healthier manifestation of dissatisfaction 
than the explosive, though temporarily suppressed, socialism of the 
Continent, or ths American workman's periodical struggles with 
despotic capitalism supported by special police and shot-guns. Many 
will go further, and hold that rational trade unionism is in the 
interests not only of the working classes but of society at large, as all 
ordered effort is better than chaos, and that it should not be dis- 
couraged. 

“ But into the socio-moral aspects of the question it is not possible 
here to enter. My object is to call attention to the influence which 
unsound economic dcctrines on the part of British trade unions are 
haviog upon an industry which, although at present insignificant 
when compared with the staple industries of the world, is growing in 
importance every day, and is destined to become the most important 
section of the engineering trades in the near future. 

‘“ Taere are iadications that the trade union leaders are willing to 
disavow, if they ever seriously held, these selt-destructive doctrines 
affecting workshop management, regarded by employers generally as 
of far more vital consequence than the question of hours. If the 
unions through their leaders would clear up the present atmesphere 
cf doubt and uncertainty by giving a clear and unequivccal state- 





ment of their attitude, the first and most important step will have 
been made towards a settlement alike honourable and advantageous 
to unionism by resulting in its willing recognition by employers, and 
acceptable to industrial capital by placing it in a position to compete 
favourably in the world’s markets. 
“T am, Sir, yours, &c., 
“'R, Percy SELLON. 
“ London, January 10th.” 








BUSINESS NOTICES, &c. 





Electrical Wares Exported, 
Wwex Enpino Jan. 117TH, 18$7. | Wax Enpina Jan. 111TH, 18f8. 


& «| £4. 
Albany ... aoe .- 49 O| Amsterdam... 0 -£95' 0 
Amsterdam... . 113 0 | Barcelona nas << “ap 0 
Auckland ere 63 0. Beha... isk av. eee 0 
Bilboa ... me .» 20 0! Bombay . = «oe 422 0 
Bombay ... ee . 86 0} Cape Town, ... <<. woe O 
Brisbane aes .. 261 0 Durban... aa sor, ae 0 
Calcutta. Teleg mat.... 250 0 Fremantle a 1,640 0 
Cape Town... .. 607 O | Hamburg ee ae a 0 
Cciombo aes .. 124 0O| Lisbon ... ae 3 wo O 
»  Teleg. mat.... 265 0 | Malaga ... a ao oe 0 
Darban ... as .. 897 O| Malta... Se eas) 
East London ... ... 530 0 | Marseilles ees --- 85 0 
Flushing sae ... 839 0 | Melbourne... -. 323 0 
Fremantle nse ... 274 0 | Monte Video ... ca) ee ee 
ms Teleg. mat. 2,547. 0 | New York age —- a2 0 
Gibraltar «» 422 0 | Ostend ... aoe “on @ 
Gothenburg... > 4¢ 0) Pam ... aes 2 S08 8 
Hamburg Teleg. mat... 723 0 | Perth ... e son 40 30 
Hiogo, Teleg. mat. ... 27 O | Port Blizabetb... ... 450 0 
Hong Kong ... .. 40 0 | Rangoon au ... 650 0 
Madras ... soe .. 3L 0 Rouen ... es <3) ao 
»  Teleg. mat. ... 500 O | Santander re <1 oO 
alaga ... aN .. 184 0) Shanghai act seo: 
Melbourne a .. 715 0 | Stockholm ses .. 470 0 
a Tcleg. mat... 111 0 | Sydney ... ca ... 336 0 
Ostend ... a .. 58 O | Teneriffe. Teleg. cable 3,625 0 
Otago ... oer .- 800 0 | Trinidad xe a) ae 
Passages... pe .. 183 0 | Yokohama aie os tar O 
Port Elizabeth ... ss 680) 0 
a »  Teleg.mat.1,680 0 | 
Reval ... cos -. 50 0| 
Rockhampton ... <3, ee 20 
Rosario ... see “oe tame 0 
Rotterdam... <= 95 (0) 
Shanghai aS +» 105 0 
Singapore Sas <2 ioe 
Stockholm. Teleg. mat. 327 0 
Sydney ... ss oo. 409 0 
Teleg. cable ... 805 0 
Wellington vat sacks MEOPUO 
Yokohama 7s +6 1,199 0 


Total £14,888 0 Total £9,867 0 


Foreign Goods Transhipped. 








£ 8 
Bombay ... ove oo £20 


Agency.—The International Trading Company have been 
appointed sole representatives in the United Kingdom of the 
Mascbinenfabrik fiir Kabelfabrikation (Conrad Felsing, jun.), Berlin, 
O., and will make a special line of cable-making or wire-covering 
machinery. 


Ajax Enclosed Are Lamp.—We are informed that 
Messrs. Hill, Gifkins & Co., of 68, Victoria Street, S.W., have joined 
interests with Messrs. Beanland, Perkin & Co. as sole selling agents 
of this lamp. It has lately been considerably improved, and as now 
constructed for single parallel, multiple series, and constant current 
working, is considered to be by far the most practical of the enclosed 
types which have yet been introduced. It is now made in all sizes 
from 24 amperes. For street-lightirg purposes the new holophane 
inner globe, with clear outer globe, will be found specially suitable, 
as there is, by this arrangement, practically no loss in light, while it 
affords perfect diffusion. The alternating current type will be ready 
for delivery very shortly. The fullest possible guarantees are given 
with the Ajax lamp, both as regards satisfactory working and freedom 
from infringement of any patents. 


Bankruptcy Proceedings.—A sitting of the Lordon 
Bankruptcy Court was held before Mr. Registrar Livklater for the 
public examiaation of Charles Nigel Stewart, 39, Victoria Street, 
Westminster, whose accounts show liabilities £13,566 and a deficiency 
of £11,532. Under examivation by the official receiver, the 
debtor stated that in 1895 he became chairman of the Universal 
Electric Carriage Syndicate, Limited, whose patents and stock were 
sold in the following year to the British Motor Syndicate, Limited. 
The last-named company formed a braach company in May, 1896, 
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entitled the Great Horseless Carriage Company, Limited, and witness 
acted as manager, at a salary of £300 a year, until last June, when he 
resigned, owing to disagreement with one of the directors. He then 
joined the Directorate of the British and Continental Syndicate, 
Limited, which was formed to run a line of steamers between 
Southend and Ostend. He was liable for a considerable sum in 
connection with that syndicate, but had been advised that he had 
never been legally elected as a director. Thenin July last he became 
a managing director of the Lombard Financial Syndicate, Limited, 
which was formed to work patents for photographs in colours, a tele- 
phonograph, unbreakable glass, and certain petroleum schemes. Witness 
attributed his insolvency to embarking on enterprises of which he 
had no previous knowledge, to Stock Exchange speculations, and to 
his liabilities in connection with the British and Continental 
Syndicate, Limited, and the Lombard Financial Syndica‘e, Limited. 
The examination was concluded. 


Liquidation Notice.—The London Gazette contains 
notice to creditors of the Coventry Electric Tramways Company (in 
liquidation) to send particulars of debts or claims, and the usual par- 
ticulars, to Mr. E. T. Pierson, 17, Hereford Street, Coventry, the 
liquidator, on or before February 21st. 


Calendars.—Me:srs. Veritys, Limited, have issued a 
calendar of the present year with a slip for each day. S me of the 
firm’s specialities are nicely arranged in colours on the card. 

Asmall handy wall calendar has also been sent to us by Messrs. 
Croggon & Co., Limited. 


Changes of Address,—The National Electric Free Wiring 
Company, Limited, have been compelled to remove to larger premises. 
The registered offices will be at 8 and 10, Charing Cross Road, opposite 
their former premises. 

Mr. Wm. Patterson, late of the City Wire Works, Newcactle-on- 
Tyne, informs us that he has removed to new works at Walker Gate, 
where he bas increased facility for manufacture, and new plant. 


New & Mayne, Limited.—Oa Wednesday, before Mr. 
Justice Wright, sitting as an additional judge of the Chancery 
Division, in the matter of New & Mayne, Limited (which was the 
petition of the company and the liquidator), counsel asked the 
Court to sanction a rcheme of arrangement proposed to be 
made between the creditors of the company and the company. 
The nature of the arrangement was that the lisbilities 'and assets 
of the old company should be transferred to the new company, and 
the one debenture holder, who held debentures securing £52,000 
agreed to accept in satisfaction of those debentures £25,000 in deben- 
tures of the new company, and £27,000 in deferred stock of the new 
company. The unsecured creditors of the old company agreed to 
accept, in satisfaction of their debts, an equivalent amount of deferred 
debenture stock of the new company. Arrangements had been made 
for securing the working capital by giving power to the new company 
to raise £10,000 on security of the “A” debentures, which would 
take priority over the “‘B” debentures and deferred debentures stock. 
There were creditors to the amount of £5,020 who voted for the 
scheme, one creditor for £900 (whose debt was not allowed by the 
liquidator) voted against the scheme, and creditors for £117 did not 
vote. There was practically, therefore, no opposition to the scheme. 
His Lordship granted the application, subject to the filing of proper 
— that the meeting approving of the scheme was duly 
convened, 


New Branch.—Messra. Ames, Garrard & Co., have 
opened a branch establishment at 36, High Street, Northwich, 
Cheshire, where they are showing a varied selection cf electric light 
fittings, accessories, &c. They have recently carried out a number of 
installations in the town, among them being both arc and incan- 
descent lighting for business and residential premises. Other instal- 
lation jobs are now in hand. The firm also lighted temporarily the 
table for the inauguration dinner of the directors of the Northwich 
Electric Supply Company on the 10th inst., the table being lighted 
by means of small lamps partially hidden by real flowers. 


Partnership Notices.—Messrs. Clark, Forde & Taylor 
(Mr. Latimer Clark and Mr. Herbert A. Taylor) inform us that they have 
admitted into partnership Mr. R. E. Peake and Mr. Arthur L. Dear- 
love, who have for the past 20 years assisted them in their business 
of consulting, civil, electrical and cable engineers. Although we have 
only had the pleasure of meeting Mr. Peake on one or two occasions, 
Mr. Dearlove has been well known to us during the above-mentioned 
period, and he has cccasionally contributed to our columns. We 
think the original members of the firm and their new partners are 
alike to be congratulated on the eminently wise step ailopted. The 
style and address of the firm will be as heretofore—Clarke, Forde and 
Taylor, 4, Great. Winchester Street, E.C. 

_ With reference to our last week’s notice under this heading, we are 
informed that Mr. Cortez Leigh is a partner in the firm of Lacey, 
Clirehugh & Sillar. 

Mr. T. Scott Anderson informs us that he has taken into partner- 
ship Mr. Henry Barold Beit, A.I.E.E., and that in fature the firm 
will ba known as Scott Anderson & Beit, electrical and mechanical 
engineers, Royal Insurance Buildings, Sheffield. During the past 
year Mr. Scott Anderson has erected, besides other plants, nine elec- 
tric welding plants for a great variety of work, and has also installed 
a complete lighting plant in a county asylum, and another in a large 
metropolitan hospital. 


Personal.—We have pleasure in announcing that Mr. 
J. E. Lickfold, solicitor, bas just taken offices at 4, Copthall Chambers, 
Throgmorton Street, E.C., where he is now practising on his own 
account. Mr. Lickfold was associated with the firm of Messrs. Lewis 
and Lewis, of Ely Place, Holborn, for over 30 years. Probably our 








readers have not forgotten how ably he handled all the cases in which 


the ExrctricaL Review was opposed to Mr. C. B. Harness over the 
electropathic belt litigation, and we feel quite convinced that Mr. 
Lickfold will carry through equally well any legal business with 
which they may entrust him. ‘Ve extend to him our best wishes for 
his success. 

Mr. W. Arnot, M.I.C.E, MIME, MIE.E., late electrical engi- 
neer to the Glasgow Corporation, who is now carrying on business 
as consulting engineer, announces that his address is 79, West Regent 
Street, Glasgow. 


Price List.—The Newton Electrical Works, Limited, 
have issued an 1898 price list, describing and illustrating the 
“Taunton” dynamos and motore. Photographic views are shown of 
electric haulage plant, launch and commercial motors, combined 
Taunton-Willans plant, combined gas engine and dynamo, trans- 
formers, switches, &c. Some inetrusiions are given for fixing and 
working motors. 


Staff Smoker.—A staff smoking concert of the City of 
London, Metropolitan and London Electric Lighting Companies was 
held at the Falstaff, Eastchesp, E.C., on Tuesday evening last, 
January 11th. 


The Rumoured Amalgamation.—The Westmins/er 
Gazette says that what has been termed the Armstrong-Whitworth- 
Easton-Anderson combine do:s not exist, and is not likely to. Asa 
matter of fact, the first-mentioned firm has nothing whatever to do 
with the important new undertaking, which will be styled “The 
Thames Ordnance and Engineering Company, Limited (with which 
is incorporated the business of Messrs. Easton, Anderson & Goclien, 
Limited).” The company, our contemporary understands, will be 
licensed by the great French firm of Schneider & Co., of Creusot and 
Havre, to manufacture the Schneider-Canet artillery; and by the 
German firm of Schuckert & Co, of Nuremberg, for the manufacture 
of electrical machinery under that firm’s patents, everywhere save 
ia Germany. 








ELECTRIC LIGHTING NOTES. 


Acton.—The Urban District Council of Acton having 
appointed Messrs. Kincaid, Waller & Manville to advise them on the 
subject of electric lighting, and at the time of so appointing them 
not having mentioned the fact that the Council had resolved to have 
two reports, Messrs. Kincaid, Waller & Manville, on hearing of this 
fact, felt it necessary to resign the appointment. 


Asylum Lighting.—It is recommended that the works 
for the centralisation of the heating station and an installation for 
the supply of electric light be carried out at an estimated cost of 
£16,500. The cost perannum of gas, at 2s. 6d. per 1,000 cubic feet, is 
£1,100 ; cost cf electric lighting, £978 17s. 44. 


Bangor.—The proposal to purchase a site in Garth Road 
for electricity works has been referred to a committee. 


Bethnal Green.—A special committee recently recom- 
mended that the Vestry apply for a provisional order; that they 
arrange for an electrical engineer to report as to providing electricity 
in the parish. An amendment was moved that the recommendation 
be referred back. Both the motion and the amendment were 
defeated. 


Bilston.—The scheme of the Midland Electric Corpora- 
tion has been approved by the District Council on certain conditions. 
The Council reserves right to itself to apply for a provisional order 
for the district without interference on the part of the company. 


Blackburn.—The Council has instructed the electrical 
engineer to obtain tenders for the additional electric lighting plant 
required during 1898, such extension not to exceed £8,000 under 
existing borrowing powers. 


Brighton.—The Technical Instruction Committee has 
decided to purchase £360 worth of electrical plant to serve the 
double purposes of education and of lighting a portion of the build- 
ing. The Committee has also resolved to appoint Mr. Armstrong as 
head of the Mechanical Engineering Department, at a salary of £200 
per year, rising by annual increments of £25 to £250. 

The Lighting Committee has appointed a sub-committee to go 
into the question of extensions to the public street electric lighting. 


Burpley.—The Gasand Electric Lighting Committee are 
about to put down new plant at the electric lighting station, and are 
advertising for tenders fora high-speed engine and dynamo. The works 
are also being extended, building contracts for which have already 
been let. At the last meeting of the Town Council Mr. Councillor 
Parsons said that the Committee had entered into the question of a 
departure from the present system of engine with great hesitation 
and anxiety, but they had satisficd themselves that such a change 
was distinctly to the advantage of the works. Alderman Keighley 
expressed the opinion that the Committee were justified in adopting 
the proposed new plant. 

The new type of engine is a high-speed compound condensing 
three-crank engine of 450 B.H.P. 


Canterbury.—Tc-day (Friday) the City Council will have 
before them the report of the Electric Lighting Committee embody- 
ing the report of the consulting engineer, Mr. Robert Hammond, 
upon the tenders recently submitted for the supply and erectior of 
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plant and mains on the low tension system, for the municipal elec- 
jad supply undertaking. The Committee’s recommendation is as 
O1lOW8B i 
The Committee (acting upon the advice of the electrical engineer) 
recommend that the following tenders be accepted :— 








Section. Plant. Name of firm. en 
| 2 8, 4d, 
A. | Boiler house plant.—Lancashire | R. Taylor& Sons, | 1,512 0 0 


boilers and accessories; me- | 
chanical stokers, feed pump, H 
ga economiser; electric 
motor, 
B. |Engine house plant. — Steam | India-Rubber, Gutta-| 98,773 18 0 
dynamos and accessories; con-| Percha Telegraph 

densers, oil filter; steam, ex-| Works Company, 

haust feed, blow-off and sun-| Limited. 

dry pipes, valves, feed water 
and storage tanks, &c. 


C, Overhead travellingcrane.. .. — Spencer and 235 0 0 
0. 
Switchboard and instruments ..| Crompton & Co., 999 0 0 
| Limited. 
E. |Accumulators .. .. ..|Chloride Electrical, 1,165 0 0 
Storage Syndicate. 
F. Mains, insulated cables and|Fowler-Waring! 5,886 0 0 
trenching. —, Company, | 
aimited. 


G, Public lamps, arc and incan-|Crompton & Co.,; 1,400 0 0 
descent street lamps, lamp-| Limited. | 
rosts, and brackets, | 

H. | Meters ‘os te wt boa Z. de Ferranti,; 26210 0 


8. 
Limited, eee 
£14,688 8 0 











In addition to the plant included in the above sections, the esti- 
mate laid before the Local Government Board inspector included :— 
Connecting consumers to mains, £1,000; reinstatement of roads and 
footways, £500. The estimated expenditure in respect of the above 
items was £15,850, as againet the totals of the recommended tenders, 
&e., of £16,183 3s., the difference of £333 3s. being more than 
covered by the amount included in the estimate for contingencies. 


Cardiff.—Mr. W. Apnplebee has submitted to the Electric 
Lighting Committee a report upon the questicn of condensing water 
at the electricity works, and the saving effected thereby. The recort 
sets forth the different methods of condensing, one of which has been 
tried at the electrical works for the past nine months, and has worked 
satisfactorily. The engineer recommends an extension of the system 
now in use, which is the cooling action derived by forcing the warm 
water at a slight pressure through a reries of specially-shaped nozzles, 
which throw it into the air in jets of spray, which effectually cool it 
to the required degree. Mr. Applebee urged that over £100 per 
annum would be saved by adopting this system. 


Chatham.—We understand that Messrs. Geipel & Lange 
have been appointed coneulting engineers to the Chatham, Rochester 
and District Electric Lighting Company. 


Cheltenham.—The net revenue of the electricity under- 
taking for the last quarter of 1897 was about £1,400 as compared 
with about £830 in the corresponding period of 1896. 


Colchester.—The temporary lighting of the Military 
Hospital has been taken over by Messrs. Siemens Bros., Limited, and 
is working satisfactorily. 


Croydon,—On Friday a Local Government Board inquiry 
was held into an application for permission to borrow several sums 
for municipal purposes, including £5.000 for electric lighting exten- 
sions to which we referred last week. The Town Clerk (Mr. E. 
Mawdesley) anid they required the loan for the installation of the 
light in the South End, Croydon. There had been numerous requests 
for the light, and it was proposed to have a sub-station and additional 
plant at the central station. Prof. Kennedy said he had carried out 
all the electric lighting works for the Corporation, and the estimate 
was based on prices actually paid by the Corporation for work done. 
Alderman Miller gave bis «pinion as to the necessity of the work, and 
mentioned that there were 15 000 private lamps connected and 2,500 
more had been applied for. There was no opposition. 


Dundee.—The electricity rental collected for the seven 
months ended November 30th amounted to £1,629 7s. 11d., in 
December £356 83. 9d., bringing out a total of £1,985 16s. 8d., or 
£277 4s, 4a. in advance of last year. 

There is a proposal on foot to light High Street, Lochee, with the 
surplus electric energy from the Baths, and the electrical engineer 
(Mr. Tittensor) and the superintendent of the Baths are to report on 
the proposal, and give an estimate of the cost of erecting two or 
three arc lamps. 

ners electric arc lamps are to be placed in the centre of the 
city. 

Esling.—At laxt week’s Council meeting, it was reported 
that there were now 18,412 8-candle-power lamps connected. 


Elland —The District Council bas under consideration 
the advisability of providing the town with electric light. Tne com- 
mittee, who visited Nelson and other towns recently, were struck 
with the limited space occupied by the Nelson installation. Gas at 
Elland is 2s. 6d. per 1,000 cubic feet, and is supplied by a private 
company. 

Fort William.—The proprietor of the gasworks has 
intimated that the gasworks will be discontinued at the end of this 
month. Fort William will now depend entirely on electric light for 
iumination purposes. 


Falwood.—The District Council has consented to the 
application for a provisional order by the National Electric Supply 
Company, Limited. 


Garatan.—The propowl to erect a dust destructor plant 
in connection with the electric lighting installation is being 
strenuously opposed by ratepayers in Aigburth and Grassendale. 
The destructor site suggested is in the latter district, and it seems to 
be more the situation of the destructor than the idea of the destructor 
itself that does not meet the ratepayers’ wishes. They will — 
the scheme when the Local Government Board inquiry is held, if 
necessary. 

Glasgow.—A discussion arose at last week’s meeting of 
the Corporation regarding the inefficiency of the arc lighting at St. 
Andrew’s Hall. It was stated by Mr. Pettigrew, the Convener of the 
Lighting Committee, that if it were found that the system was 
defective the Committee was under an obligation to introduce a new 
system at the end of the present season. A report will be brought 
before the Corporation at that time. 


Guildford.—The sixth annual report of the Gnildford 
Electricity Sunply Company shows that the subscribed capital is now 
£7,220, but it is anticipated that owing to the increased demand for 
the light further capital will shortly be required for the purpose of 
extending the works. 


Hammersmith.—Remarkable success, save London, has 
attended the introduction of electric lighting in Hammersmith by 
the municipal authority. Although the works have only been in full 
operation for three monthe, the demand for current by private con- 
sumers is #0 creat that the Vestry are about to expend a further sum 
of nearly £30,000 in extending the plant, so that the whole of the 
compulsory area mentioned in the provisional order will be covered. 
Only the main thoroughfares will at present be supplied with arc 
lamps, but as the station becomes more equipped attention will be 
paid to the principal side streets. There are now 104 arc lamps of 
2,000-C P. in the parish, and the extension wil] provide for 48 more. 
The number of consumers has grown to 108, and every week fresh 
applications are received from tradesmen ard others. The acale of 
charges compares favourably with that of any other body in London. 
The Vestry is doing a good business in the supply of electricity for 
motive power at 24d. per urit. A number of factories have taken 
advantage of the supply, as well as several large bakeries, including 
that belonging to Lyons, the great refreshment caterers. There are 
two scales for ordinary lighting purposes. Under the first a charge 
of 6d. per unit is made, but if the maximum demand as recorded on 
the indicator has been more than two hours per day, the charge is 4d. 
per unit for all current consumed in excess. The other alternative is 
a charge of 24d. per unit, with a fixed charge of 1s. 3d. per quarter 
for the equivalent of every 8 C.P. lamp used at one time. The com- 
mittee have ample scope for extending their plant, &c. The parish 
has acquired an open space of about five acres, and only about three- 
quarters of an acre is at present covered. The station is just on the 
borders of Fulbam, and it is witbin the bounds cf possibility that the 
Hammersmith Vestry may become the electric lighting authority for 
Fulham, now that they have thrown out their own scheme for 
establishing a system. 


Hampstead. —The Vestry has appointed Mr. W. 8, Ross, 
of Sunderland, and Mr. A. H. Seabrook, of Great Yarmouth, as 
assistant electrical engineers, to fill the vacancies caused by the 
resignation of Messrs. Hesketh & Morton. 


Horsham.—A Committes has been appointed by the 
District Courcil to go into the subject of electric lighting, anda 
provisional order is to be applied for. 


Hayton-with-Reby,—The District Council will support 
po British Insulated Wire Company’s application for a provisional 
order. 


Islington,—At the last Vestry meeting, in answer to Mr. 
Mills, the Treasurer raid there had been no net profit on the working 
of the electric lighting installation. Mr. Towers further stated, in 
answer to Mr. Mills, that a eum of £1,554 23. 21. would be required 
per annum if the shorter period of repayment of loans prescribed by 
the Local Government Board were adopted. 


Leeds.—At the last meeting of the City Council Mr. 
Wileon presented a report from the Parliamentary Committee as to 
the expediency of thé purchase bv the Council of the undertaking of 
the Yorkshire House-to-House Electricity Company, Limited, and 
moved its adoption. The Committee, he said, were of opinion that 
if the undertaking was to be purchased at all, it ought to be scquired 
as quickly as possible. The peculiar conditions under which the Cor- 
poration had power to acquire the undertaking made it abuodantly 
clear that the longer the delay the greater the sum the Cornoration 
would be called upon to pay. Up to December 3ist, 1896, the 
House-to-House Electricity Company had expended upon works 


£105,377 6a. 1d., whieh had been discounted by the transfer to depre- 


ciation account of £4 300, thus leaving a sum of £101,977 38s. 1d., 
certified by the official auditor of the company as the value of the 
undertaking at the date named. He mentioned these figures without, 
of course, necessarily accepting them as accnrate. The Parlia- 
mentary Committee had come to the conclusion that it was the best 
thing the Corporation could do to lose no time in possessing them- 
selves of the undertaking, and thus repair a mistake they made 
earlier. It might be there was some reason for not moving in this 
direction before. People had been afraid to touch electricity, but 
that fear had now to a great extent disappeared. The experimental 
stage in electric lighting had passed, and the Council would do wisely 
in adopting what was the uuanimous recommendation of the Parlia- 
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mentary Committee. The resolution was carried. Mr. Wilson 
moved a resolution that application be msde by the Corporation to 
the Local Governmert Board for a provisional order to issue irre- 
deemable or redeemable stock, or for powers otherwise to enable them 
to acquire the House-te-Honse Ormpany’s undertaking. He con- 
templated considerable difficulty in getting the necessary powers to 
purchase. The resolution was carried, and a third resolution was 
adopted empowering the Council without prejudice to their Parlia- 
mentary powers, to open negotiations with the Electricity Company 
for the purchase of their undertaking, 


Lineoln,—The Local Government Board has sanctioned 
the borrowing of £1,500 for land and £19,150 for electric lighting 
purposes. Lincoln £3 per cent. stock is to be created to raise the 
sum. 


Liverpool.—At a meeting of the Lighting Committee 
last week, it was resolved that two sets of electrical plant be ordered 
from Messrs. Willans & Robinson at a cost of £1,727, and that the 
work be proceeded with as early ae possible for the Oldham Street 
avd Paradise Street Stations. Efforts are being made to obtain in 
Lodge Lane and Smithdown Road the necessary ground for sub- 
stations. It was aleo resolved that the electric main be extended 
slong Scotland Road, at an estimated cost of £741, thus completing 
the system in that neighbourhood. 


Llanrwst,—Mr. G. R. Peers, electrical engineer, Colwyn 
Bay, bas written to the District Council, setting forth the conditions 
upon which he would be prepared to light the town with electricity. 
The Council is favourably disposed toward the scheme, but will firat 
submit the matter to the ratepayers. 


London,—The St. Luke’s Vestry has referred it to a 
committee to inquire into and report upon a echeme for the better 
lighting of the parish with electricity or other light. 


Lynn,—The Electric Lighting Committee is authorised 
to engage the services of an expert to advise and report upon electric 
lighting. 

Manchester.—The City Council has agreed to the 
eg: mentioned last week, to purchase the plot of land in Stuart 

treet, Bradford, containing an approximate srea of 83 statute acres, 
including one-half of Stuart Street, and up to the north side of the 
Manchester and Ashton-under-Lyne Canal, for the establishment of a 
new generating station, at 24d. per square yard per annum and 21 
years’ purchase—equal to 48. 44d. per square yard freehold. The 
Corporation will be able to put on the land plant to supply the 
whole city of Manchester with electricity for lighting and traction 
purposes. 


Merthyr.—At last week’s District Council meeting the 
Clerk explained that up to the present time no steps had been taken 
to comply with the provisional order, and Messre. Howell & Co. now 
sought to have the order transferred to Messrs. Crompton & Co., with 
whom they had made arrangements for carrying out the undertaking. 
The Council has passed a resolution objecting to the suggested transfer 
ard declaring in favour of the order being revoked unless Messrs. 
Howell & Co. commenced the work at an early date. 


Mumbles,—Mr. W. Weaver has made an offr to the 
Local Board to light a large area of the district by electricity at an 
annual cost not exceeding that at present paid, the Council to either 
obtain powers itself and transfer to him at his cost, or to consent to 
him applying for the powzr. The clerk is to report on the scheme. 


Norden,—The District Council has had the main road 
lighted electrically, the contract being carried out by Mr. G. L. 
Adamson, electrical engineer, Smallbridge. The power hovse con- 
tains a 2 brake H.P. gas engine, made by the National Gas Engine 
Company. This engine drives a dynamo. The poles on which the 
line is carried are 50 yarda apart, and on each alternate vole is fixed 
a strong lam» bracket. Te lamps, which are of Edi-on-Swan manu- 
facture, are 25 C.P. The formal inauguration ceremony took place 
in the power house at Wolstenholme some days ago. 


Norwich.—The Blofield Distri-t Courcil has consented 
to the proposed arplication of the Norwich Electricity Company, 
Limited, for electric lighting powers for its district. The St. Faith's 
Council bas also approved. 


Oldbary.—A pplication was made by the Midland Electric 
Corporation and Power Distribution Company for the consent of the 
Council to their draft provisional order giving them power to supply 
the district with electric light, but the Council refused. 


O:ley.—A proposal was recently made at the District 
Council that tenders be invited from electrical engineers for lighting 
the streets of Orley with the electric light; but after discussion, the 
matter was referred to a committee for inquiries. 


Penarth.—The District Council will consent to the pro- 


posed provisional order promoted by a company, on condition that 
certain clauses are inserted. 


Peterhoreugh,—The special Conncil meeting, to which 
we re fsrred last week, was held at the Guilihall on 5ch inst., to con- 
sider the refusal of the Local Government Board to allow the Cor- 
poration to borrow £15,000 for electric lighting on the er uid that 
the borrowing powers of the Corporation were not svfficient. The 
discussion chit fly considered what reply should be sent to the board. 
The reply approved by the Council, after a great deal of talk, in 
which much that was unnecessary was said, gave a statement of the 
Corporation’s borrowing powers, and referred to the fact that a com- 


pany is applying for electric lighting powers. The Council is 
anxious that the undertaking should be a municipal one, and urges 
the board to either hold an inquiry forthwith, or receive a deputa- 
tion on the matter. 


Salford.—The Council is applying to the Local Govern- 
ment Board for a £60,000 loan to cover the cost of the land, building 
and machinery, to extend the electric light undertaking in accord- 
ance with the estimate submitted by the engineer, When the pro- 
posal came before the Council, Councillor Haworth stated that it wae 
some nine months since the Electric Lighting Committee was 
appointed to take c of this question, One of the first things 
they took in hand was -to consider how the loss arose, and how to 
remedy it. When they took charge they had 11,400 8-C.P. lamps 
connected with the mains; at the present time they had 22,000, and 
in a week or two he anticipated they would have several thousand 
more. In money spent upon wages, coke and stores during the nine 
months they had effected a saving of £124, although they had turned 
out so much more current during that time. eir revenue had 
increased from £1,005 to £1,469, and this in spite of the fact that 
they were selling the current at a reduction of 334 per cent. as com- 
pared with 12 months ago, That was a very satisfactory state of 
things for so short atime. One of the greatest obstacles they had 
had to contend with was that a number of customers connected 
with the mains only took the Corporation light when they had a 
breakdown in their own machinery. They had since altered the 
system of chargirg. so that anyone taking the current, for however 
short a time, would bave to pay a ch per lamp, and they found 
that that had worked out in a satisfactory manner. In the June 
quarter, 1896, the number of units sold was 4026, whereas in the 
same quarter this year it had increased to 11,513. In the September 
quarter, 1896, they sold 6,843, and the number had increased to 
16,234 in the corresponding qnarter of 1897. Next quarter there 
would be a further increase, aid ‘hey estimated they would, at the 
end of the year, reduce the loss by fully £1,000. He desired to im- 
press upon them that they bad progressed as far with the scheme as 
it was porsible at present. They bad, as a matter of fact, more cus- 
tomers than the mains would supply. They bad 22.000 lamps con- 
nected at the present time, although their power was only calculated 
to sustain 12,000 lights at one time. The committee bad gone into 
the matter carefully, and proposed to build a new station in a spot 
which would be convenient for future developments. They had such 
a plot of land in view. 


Sheffield.—The minutes and correspondence of the 
Parliamentary Committee re the pr. posed purchase of the electricity 
works and the removal of the difficulties at present in the way 
thereof, came before the Corporation on Wednesday. The recent 
decision by Mr. Justice North is referred to, and it is recommended 
that the Council apply to the Local Government Bvard for a provi- 
sional order amending so much of the Lecal Governmeat Board's 
Provisional Order's Confirmation (No. 9) Act, 1892, as will enable the 
Corporation to. issue irredeemable stock to an amount svfficient to 
raise the purchase money required for the purchase cf the under- 
taking of the Sheffi-ld Electric Light and Power pres cn Limited, 
under the powers conferred by Article 60 (1, of the Sneffield, 1892, 
provisional order. A Ictter bas b-en received from the Local 
Government Board sta ing that the Curporsti n’s application for an 
order empowering the issue of irredeemable stuck is under considera- 
tion. Th+ Board point out “that for many years past they have 
entertained obj-ction to the issue of irredeemable securities by local 
authorities, and they have bern accustomed to represent their views 
in this ma'ter to Parliament in covnection with proposals aff-cting 
stock contained in bills promoted by 1 cal authorities, I: has not 
been the practice of Parli»meat during recent years to authorise the 
issue of irredeemable stock, but on the contrary the Local Acts of 
recent Sessions relating to the issue of stock bave made provision 
for the redemption «f the stock at par wittio a specified period. 
Tbe Board al-o consider that it may be doubted wh: toer a provision 
such as is contemplated would not be in cuntravention of the 
Standiog Orders, which (see Standing O-der 173 (A), House of 
Commons) provide that a committee to whom a bill is referred 
thall not in any case allow a longer term than 60 years for the 
redemption of any charge or debt under the bill. Having regard 
to all the circumstances, it apprars to the Board to be desisanle 
that any legislation such as is suggested in the matter of the purchase 
of the undertakiog by the City Council, should be by private bill.” 
The Parliamentary Committee advises that notwichstauding this 
advice, further representations be made to the Bvard in conjunction 
with the Leeds Corporation who are secking a provisivnel order 
similar to that which the Sat field Corporation are applying for; 
that the chairman and the deputy-chairman, together with the 
town clerk, be appointed to join a deputation from Leeds to 
wait on the Hight Hon. Henry Chaplin, M-P., the President of the 
Local Government B ard, with a view to induce him to grant the 
provisional orders applied for, and that the members of Parliament 
for the city be requested tu attend the proposed i«te:view with the 
pom of the board. The Sb field Electric Light and P wer 

ompany has writte. to the Corporation, under dats D-cember 15th, 
saying that altaough Mr. Justice North's decision established that the 
Corporation were not in a position to require the company to sell, 
they were prepared—if the Corporatiun desired to purchase—to 
cousider an offer, but on the basis that the saie to k effect as from 
December 31st, 1897, or some subsequent date to be agreed upon. 
Certain matters cunuected with tbe compavy which would shortly 
have to be dealt with, rendered it necessary that any «ffer by the 
Corporation should be made without delay. The chairman of the 
Parliamentary Committee reported that the terms on which the 
committee had negotiated with the Sheffield Hiectric Light and 
Power Company, prior to July 5tb, 1897, were that the Corporation 
for each £100 of the sum properly expended by the company upon 
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their undertaking, and chargeable to capital account, should, on 
completion of the purchase, issue or transfer to the company, or as 
they might direct, £220 of new 24 per cent. redeemable Sheffield 
Corporation stock, such stock not to be redeemable before the year 
1925, and to be issued free from stamp duty ; that the balance of the 
purchase money in respect of the amount payable to make up the 
dividends to 5 per cent. per annum should be paid by the Corporation 
to the company in cash on completion of the purchase, and that the 
date of the purchase should be May 31st, 1897. The chairman also 
reported that certain heads cf agreement had been drawn by the late 
town clerk on behalf of the Corporation, and Mr. Moore on behalf of 
the company, which provided for certain other matters consequent 
on the purchase and transfer of the undertaking of the company. 
The Committee resolved that the chairman and deputy-chairman be 
tuthorised to negotiate with the reprerentatives of the Sheffield 
Electric Light and Power Company on the terms mentioned above, 
namely, £220 of Sheffield Corporation 24 per cent. Redeemable Stock 
for every £100 of the sum properly expended by the company upon 
their undertaking and chargeable to Capital Account, provided that 
the basis be that the sale take effect as from September 29th last, and 
not from December 31st, and that the amount of such capital 
expenditure shall not in any event exceed £112,000, any further 
expenditure properly made being repaid to the company with 5 per 
cent. interest from the date of payment. 

The Committee recommends that the scheme of the General Power 
Distributing Company, so far as it concerns Sheffield, be opposed by 
the Corporation. 


Stirling.—Professor Kennedy, the electrical engineer 
employed by the Corporation, visited the reservoirs at Touch on 
Saturday with a view to ascertaining whether water-power could not 
be utilised to drive the dynamos. He was accompanied by the 
Lighting Committee. 

St. Pancras.—It is understood that the Vestry is to 
extend the electric lighting mains to the whole of the Highgate part 
of its district. The outlay is estimated to be about £7,585. 


SunderJand.—The Lighting Committee have agreed on 
an epplicaticn by the Sunderland Guardians to supply the Union 
Workhouse with electric light, to carry the mains to the Workhouse 
gates at a cost of £1,2C0. 


Train Lighting,—The express trains of the Caledonian 
Railway running between Edinburgh and Glasgow have now been 
fitted up with the electric light. 


Wallasey.—It has bzen decided to reduce the charge for 
electric light by one penny per unit, from 7d. to 6d., with proportion- 
ate reductions for large users. 


West Bromwich.—The Town Council will oppose the 
application of the Midland Electric Power Distribution Company 
for a provisional order. 


West Ham.—On Thursday, last week, a Local Govern- 
ment inquiry was held at the Town Hall into the application of the 
District Council for sanction to borrow £11,573 for electric lighting 
and other purposes. : 


Whitechapel.—The Electric Lighting Committee has 
been paying a visit to the Brighton Corporation electricity works in 
connection with its proposed installation, for which a site was recently 
purchased by the District Board. 


Winchester.—The Winchester Electric Light and Power 
Company recently deposited with the City Council its plans, together 
with a description of the system proposed. It was proposed to get 
“- assistance of some competent person, having technical knowledge, 

vise. 


Windsor.—The Windsor Electrical Installation Company 
have just completed a contract for the supply of steam from the cen- 
tral lighting station to one of the Windsor hotels for heating, cooking, 
and laundry purposes. The experiment has been going on for some 
time, and has proved so successful that a contract for five years’ supply 
has been entered into. 








ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 





Blackpool.—At last week’s Town Council meeting the 
uestion of the proposed construction of a tramway on Queen’s 
rive, in Claremont, was discussed. Mr. Brodie, chairman of the 

Tramways Committee, moved that the recommendation of the com- 
mittee in favour of the pro be adopted, and also that the over- 
head electric system of traction be used. Mr. J. Bickerstaffe opposed 
the recommendation, arguing that the time was not opportune, espe- 
cially as the Board of Trade had not sanctioned the overhead system. 
It was also pointed out that the poll of the town on the matter of a 
new tramway on the middle walk in Claremont Park had not yet 
been taken. Mr. Grime said the present line at that end of the town 
was worked ata loss. If the new tramway were laid, some £2,000 or 
£3,000 would be earned. It would be a convenience to visitors and to 
residents alike, besides being remunerative. Mr. Ward spoke strongly 
in favour of the scheme. He said the time was opportune, because 
the North Shore works were about to be completed. All the road 
would have to be pulled up, and it would cost a good deal more if 
the work were not done now. Mr. Bickerstaffe’s amendment was 





defeated by 13 votes to 11. A further amendment was proposed, to 
the effect that the lines for the new tramway in the Park be laid 
down, but that no steps be taken to fix the system of electric traction 
for several months. During the discussion, it was poirted out that 
the Board of Trade had refused to allow the Corporation to adopt 
the overhead system on the Promenade. Now the Council wanted to 
utilise the powers they already possessed to work a proposed tram- 
way through the Park on the overhead system. It was contended 
that if the Council went on with this, they would be administering a 
slap in the face to the Board of Trade, and accordingly the amend- 
ment was strongly objected to. On the other. Land, hope was ex- 
pressed that, despite the recent pronouncement, the Board of Trade 
would sanction the trolley system in the Park. At any rate, a depu- 
tation would wait upon the Board, and ask why so many other towns 
should be given permission to adopt the overhead system, while it 
was refused to Blackpool. The expensive working of the accumulator 
system would also be pointed out, and if necessary, demonstration 
could be made of the complete safety of the overhead system. In 
the = the amendment was defeated, and the original scheme will 
proceed. 


Derby.—The Council has resolved, in connection with the 
proposed purchase of the tramways, to seek expert advice as to the 
value of the undertaking, and the offer to be made. 


Dover.—The Town Council last week decided to order 
three more motor cars for the electric tramways. A quicker service 
is to be given, and these cars are required for the purpose. 

The returns of the tramways for the week ending January Ist 
were :—Passengers carried, 36,236 ; fares taken, £15019s. 8d.; average 
per day, £25 3s. 3d. The total receipts from the commencement of 
operation (about four months) come to £1,931 odd. The expendi- 
ture is estimated at £100 a week. 


Electric Cabs,—At a meeting of a number of gentlemen 
interested in the motor car industry, at the Queen’s Hotel, Leeds, on 
Thursday last, one of the electric cabs, similar to those running in 
London, was on view. The meeting was held under the auspices of 
the Electrical Vehicle Company. The vehicle was in charge of Mr. 
Bersey. At the conclusion of the trials the company was entertained 
to luncheon, the chair being occupied by Mr. Holmes, of Messrs, 
Holmes & Co., of Newcastle. 


Glasgew.—In connection with the recent controversy 
regarding the new form of electric car to be used on the Springburn 
section, a member of the Town Council has given notice of the fol- 
lowing motion :—‘“ That, in view of the dangers likely to arise to 
passengers entering or leaving the cars by a door in the centre of the 
side of the cars which at present are being built, the Tramways Com- 
mittee be instructed to have a tramway car constructed as speedily 
as possible with entrances and exits at either end.” 


Halifax.—The Town Council has resolved to apply to 
Parliament for a bill empowering it to do certain works, among 
them being power to lay down and work electric tramways through 
twelve districts, and to widen several streets. 


Isle of Man.—The Isle of Man Electric Tramway 
Company have, according to the Daily Tenders, entered upon possession 
of all the land acquired for the extension of their line from Laxey to 
Ramsey. 


London.— Daily Tenders says that applications are being 
invited for taking up the leave to provide and run an electric tram- 
way on well patronised grounds, near London, now being opened to 
the public. Applications, by appointment, for further particulars to 
Messrs. Taylor & Field, 14, Victoria Street, Westminster, London, 
S.W. 


Newcastle.—The Corporation last week had a lengthy 
discussion on the proposed taking over and working of the tramways 
as a municipal concern at the expiry of the present tramway lease. 
The debate was adjourned until January 26th. 


Norwich.—The Blofield District Council will not consent 
to the proposed application of the Norwich Electric Tramways Com- 
pany for tramway powers which would affect their district. 


Sheffield.—The work for the extension of the tramway 
system has been started in earnest, and the men are busily engaged 
on the Nether Edge section. These new rails are to be laid as soon 
as possible on concrete foundations, and it is expected that the elec- 
tric cars will be in working order in this part of the city by June. 


The Jungfrau Railway.—The latest report on the 
progress of the Jungfrau Railway shows, says the Zimes, that the work 
of construction is being pushed forward, notwithstanding the severe 
weather prevailing this winter in Switzerland. Water power to the 
extent of 2,400 horse-power is now available at Lauterbrunnen, half of 
this force being utilised for the dynamos employed in the boring of the 
Eiger glacier tunnel. The mountain stream has been diverted from 
its course for a distance of six miles, extending from the water wheel- 
house to Scheidegg Station and the Higer glacier, while the open line 
between the Scheidegg and the glacier, with its tunnel of 88 yards, is 
finished in its main details, so that the electric railway over this 
portion will probably be opened in the first half of next June, and in 
time for the tourist season. The principal tunnel has been carried 
toa distance of 164 yards by hand boring—chiefly done by Italian 
workmen—and the preliminaries for tracing out the great tunnel have 
been accomplished after some two years of labour. The rock is found 
to be caclieity adapted for tunnelling, and experiments on the 
Jungfraujoch have proved that it is reached at a depth varying from 
80 feet to 100 feet under the snow, instead of at 230 feet, as was at first 
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expected. In connection with Swiss mountain railways, it may be 
mentioned that the opening trial of the Gornergrat Electric Railway 
has proved satisfactory. The line was completed a short time ago, 
and it is to be opened for passenger traffic early in the spring. 


West Australia.—At a recent meeting of the West 
Australian Mining Company, in London, the chairman said that the 
company had secured a valuable concession for the construction of 
electric tramways in the city of Perth. The concession was granted by 
the municipality in April last. 











TELEGRAPH AND TELEPHONE NOTES. 





Pacific Cable.—Speaking recently at East London, Sir 
Jobn Gordon Sprigg, the Premier of Cape Colony, referred to the 
proposal made by the Afrikander Bond for the laying of a deep sea 
cable to the mother country, and said that while in England he had 
negotiated upon the matter, the proposition being that the cable 
should go from England to Gibraltar, and thence via Sierra Leone, 
Ascension, and St. Helena, to Capetown, whence it would pass over- 
land to Durban, and from Durban be carried to Mauritius and to 
Perth, West Australia. The Premier added that should this scheme 
be carried out he would submit to Parliament that the Cape as its 
share should bear the cost of construction to Capetown and 
Durban. This idea, however, was apart from the naval contribution 
scheme. 


Reductions in Rates to the West Indies.—The 
traffic manager of the Direct United States Cable Company announces 
the following important reductions in the rates over the wires of this 
compauy to the following places in the West Indies, and which come 
into force immediately :—Antigua reduced from 7s. 5d. per word to 
4s. 7d.; Barbadoes reduced from 7s. 10d. per word to 5s.; Dominica 
reduced from 7s. 3d. per word to 43. 54.; Grenada reduced from 
7s. 9d. per word to 4s. 11d.; Jamaica reduced from 5s. 10d. per word 
to 3s.; Porto Rico reduced from 8s. 81. per word to 53. 10d.; St. 
Croix reduced from 8s. 3d. per word to 53. 5d.; St. Kitt’s reduced 
from 73. 9d. per word to 4s. 11d.; St. Lucia reduced from 7s. 7d. per 
word to 4s. 9d.; St. Thomas reduced from 81. per word to 5s. 2d.; 
St. Vincent reduced from 7s. 7d. per word to 4s. 91.; Trinidad 
reduced from 83. 1d. per word to 53. 3d.; British Guiana reduced 
from 103. per word to 73. 2d. 


Rugby Telephones.—The National Telephone Company 
opened an exchange at Rugby on Thursday last week. 


Telegraphic Interruptions and Repairs :— 
OaBLEs. Down. 
Brest-8t. Pierre (Anglo, 1869) April 6tb, 1893 


West Indies— 
St. Oroix-Trinidad  ... Nov. 80th, 1896 


Cape Haytien-Puerto 
Plata Dec. 31st, 1897 
Puerto-Plato Martinique Dec. 31st, 1897 


Curacio-La GQuayra_... Jan. 5th, 1898 
Amazon Uompany’s cable— 


Repaired, 


-. Jan. 6th, 1898. 


Parintins-Itacatiara ... May 5th, 1896 

Obidos-Parintins .- Dec. 7th, 1896... : 
San-Thomé-Loanda ... ... Dec. 13th, 1897... Jan. 10th, 1898. 
Ceara-Maranham 


ae ... Dec, 23rd, 1897... eae 
Teneriffe-St. Louis (Senegal) Dec. 24th, 1897... sae 
Para-Maranham ... ... Jan. 3rd, 1898 aS 
Saigon-Hong Kong ... ee. Jan. 8th, 1898 nen 
Bundaberg-New Caledonia... Nov. 4th, 1897 


Emden Vigo ... ... Dec, 24th, 1897 |.. Jan. 5th, 1898. 


LanDLnvEs. 
Trans-Continental line be- - 
yond Masol } Marcb 12th, 1896 ... eis 
Oats) een } Suly oth, 1806... a 
Fao landlines... soe .» Jan. 3rd, 1898 —..... Jan. 4th, 1898. 
Saigon-Bangkok ... ... Jan. 7th, 1898 _—... Jan. 10th, 1898 


The Telegraph Wire Export Trade,—The last month 
of 1897 proved to be the busiest one of the whole 12 months, in so 
far as the exports of telegraph wire and apparatus connected there- 
with are concerned, the total value being given as £172,140, as against 
only £34,341 in the preceding month, and only £118,720 in December, 
1896. This large increase had the result of making the 12 months 
total the best recorded for several years past, as will be seen from 
the following figures :—1897, £1,001,102; 1896, £857,174; and 1895, 
£782,375. The trade is one that is subject to great fluctuations, as 
while the lowest monthly total was £34,341 (in November), the 
highest was that recorded in the last month of the year—£172,140. 


The Telephone Service.—The Commission of Sewers 
passed the following resolution last week:—‘ That application be 
made to the Treasury, asking for an inquiry into the cost and effici- 
eacy of the telephone service in London, and all other matters re- 
lating thereto.” 


Trunk Telephones.—The new trunk telephone line 
from Aberdeen to Inverness, vid Peterhead, Banff, and Elgin, was 
opened to the public on 6th inst., and these towns are now placed in 
direct telephoni¢ communication with the rest of the country. 


CONTRACTS OPEN AND CLOSED. 





OPEN. 


Ashton-under-Lyne,—February 2nd. The Baths Com- 
mittee wavt tenders for the installation of the necessary wires and 
fittiogs for the electric lighting of the Corporation Baths. Consulting 
engineers, Messrs. Lacey, Clirehugh & Sillar. See our “ Official 
Notices” for particulars. 


Bilbao.—February 28th. The Secre of State for 
Foreign Affairs has received a despatch from Her Majesty’s Consul at 
Bilbao, reporting that the provisional board appointed in connection 
with the electric tramway which it is proposed to lay from Zumarraga 
to Zumaya, in the province of Guipuzcoa, invite p and tenders, 
to be received by February 28th, for the construction and equipment 
of the line. Further particulars of the conditions of the tenders for 
the above-named tram line and branch, which together measure 30 
miles, may be inspected at the Commercial Department of the 
Foreign Office any day between the hours of 11 and 6. 


Bedford.—January 24th. The Corporation want tenders 
for the supply and delivery of vulcanised rubber cables. See our 
“ Official Notices” January 7th. 


Blackburn.—January 22nd. The Corporation want 
tenders for a 500-kw. continuous current steam dynamo, and a 
120-kw. steam alternator. Consulting engineer, Mr. E. M. Lacey. 
See our “ Official Notices ” January 7th. 


France.—January 22nd. The Municipal Authorities of 
Neuilly-sur-Seine are inviting tenders for the concession for the 
establishment and working of a central electric station in the 
a Particulars from, and tenders to, La Maiiie de Neuilly-sur 

eine. 


Germany.—January 29th. The Hanover Direction of 


_ the Prussian State Railways is inviting tenders until the 29th inst. 


for the supply of 39,000 porcelain insulators, 1,000 ecrew supports, 
300 tons of galvanised wire and about 2? tons of insulated wire. 
Particulars from, and tenders to, Die Kinigliche Eisenbahn Direction, 
Hanover. 


Gloucester.—January 18th. The Electricity Committee 
want tenders for boilers, dynamos, overhead crane, switchboard, 
accumulators, mains, arc lamps, meters, &c., for electric lighting. 
Consulting engineer, Mr. Robert Hammond. See our “ Official 
Notices ” December 10th. 


Leicester.—January 3lst. The Leicester Corporation 
invites designs and tender for motor vehicles for the collection of 
house.refuse. Specifications and particulars, with drawings, to be 
sent to the Chairman of the Sanitary Committee, to the office of Mr. 


E. Geo. Mawbey, C.E., borough engineer, Town Hall, Leicester. 
Newport.—January 24th. The Electricity Com- 


mittee want tenders for the supply and erection of mains, 
trausformers, switch gear, cast-iron posts and for arc == Con- 
sulting engineer, Mr. Robert Hammond. See our “ Official Notices ” 
January 7th. 


Newport,—January 25th. The Corporation want tenders 
for temporary electric lighting plant for the Wentwood Waterworks, 
for arc and incandescent lighting. See our “ Official Notices.” 


Rochdale.— February 19th. 
tenders for steam dynamos, balancer, and boosters, &c. Engineers, 
Messrs. Lacey, Clirehugh & Sillar. See our “ Official Notices.” 


Roumania.—March 15th. Tenders are being invited 
by the General Direction of the Roumanian Post and Telegraphs in 
a for the supply of 56,000 metres of galvanised iron and 
steel wire. 


Spain.—February 1st. Tenders are being invited by the 
Municipal Authorities of Tarifa (Cadiz province) for the 20 years’ 
concession for the lighting of the public streets of the town by 
electricity, acetylene or gas. Tenders to El Secretario del Ayanta- 
miento de Tarifa (Cadiz) from whom particulars may be obtained. 


The Corporation want 


St. Marylebone,—January 17th. The Guardians want 
tenders for electric light wiring and fittings at their new admiais- 
trative buildings of their workhouse in Northumberland Street, W. 
Particulars from the Guardians’ Architect, Mr. A. Saxon Snell, 
F.R.1.B.A., of 22, Southampton Buildings, Chancery Lane, W.C. 


Stockport.—January 27th. The Corporation is wanting 
tenders for various plant and machinery for electricity supply works 
at Millgate, Stockport, including Lancashire boilers, steam dynamos, 
feed water heater, storage battery, electrical instruments, electrical 
connections, wiring, &c., at the generating stations, underground 
cables. Electrical engineer, Mr. James N. Shoolbred, 47, Victoria 
Street, S.W. Sze our “ Official Notices” this week. 


Wallasey.—January 20th. The District Council wants 
tenders for the supply and erection of a 5-ton hand-power overhead 
travelling crane for the electricity works. Engineer, Mr. J. H. 
Crowther. See our “ Official Notices” this week. 
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Wimbledon.—February 2nd. The District Council 
wants tenders for the supply, delivery and erection of water tube 
boilers, condensing plant, overhead crane, high speed steam engine and 
alternator, switchboard, underground mains, condnits, &c. Consulting 
engineer, Mr. A. H. Preece. See our “Official Notices” for 


particulars. 





CLOSED. 


Blackburn.—The folowing are the tenders to Mr. E. M. 
Lacey’s specification for eight 60-passenger cars for the Blackburn 
Corporation :— 

Crompton & Co. is és os 

Electric Construction Company _. 

British Thomson-Houston .. oe 

Laing, Wharton & Down 

R. W. Blackwell ée 

Siemens Bros. & Co. .. - ne 

Westinghouse Electric Company .. 
The accepted tender is that of Messrs. Siemens Bros. & Co. who are 
‘already supplying the generating plant and are erecting the overhead 
line. 


Dewsbury.—The Council has accepted the tender of 
Messrs. Crawshaw and Warburton for coal for the electricity works. 


Hammersmith.—The VY: stry has accepted the tender of 
the Electrical Construction Company, for the supply of two alter- 
nators, excitera, &c., at £3,600. 


Leeds —Messrs. S. Dixon & Son have secured the contract 
for electric fittings, &c., for the City Square lighting. 


Liverpool.—The Lighting Committee has given out a 
contract to Messrs. Willans and Robinson for two sets of electrical 
plant at £1,727. 


coomucos 
cocouwcoe 
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Yarmouth.—Three tenders were received by the School . 


Board for installing the electric light at Nelson School, as follows :— 
Crompton & Co., £88 103.; Gray & Palmer, £86 53.; and Mr. Pank, 
£75. The Board’s architect’s estimate was £65. Mr. Pank’s tender 
was accepted. 








FORTHCOMING EVENTS. 





1898. 
Friday, January 14th, at 8 p.m.—Institution of Civil Engineers. 
Students’ meeting. Paper to be read:—‘ Mechanical 
Draught.” By R. Gordon Mackay, Stud.Inst.C.E. Sir 
Albert J. Durston, K.C.B., M.Inst.C.F., will preside. 


Saturday, January 15th, at 3 p.m. —North-East Coast Institution of 
Engineers and Shipbuilders—Visit to inspect the elec- 
tric power transmiseion plant installed at the works of 

Messrs. Thos. Richardson & Sons, West Hartlepool. 


Wednceday, January 19th.—Institution of Electrical Engineers 
= meeting. Discussion on “ Accumulator Trac- 
on.” 
Thursday, January 20th.—Royal Institution. First of a course of 
three lectures by Prof. Dewar on “The Halogen Group 
of Elements.” 


At 2.30 pm.—Institution of Civil Engineers—Studente’ 
visit to the Central London Railway Works. 


At 8 p.m.—Chemical S.ciety. Ballot for the election of 
Foreign Members. Papers as follows:—“ The Action 
of Caustic Alkalies on Amides,” by Julius B, Cohen, 
Ph.D., and Edward Brittain, B.Sc.; “‘ The Formation of 
Monomethylaniline from Dimethylaniline,” by Julius B. 
Cohen, Ph.D., and H. T. Calvert, B.Sc. ; “Note on the 
Aluminium-Mercury Couple,” by Julius B. Cohen, Ph.D., 
and H.T Calvert, B.Sc.; “Action of Chloroform and 
Alkaline Hydroxides on the Nitro-Benzoic Acids,” by 
W. J. Elliott, M.A.; “ Researches on the Terpenes.—II. 
On the Oxidation of Fenchene,” by J. Addyman 
Gardner, M.A., and G. B. Cockburn, B.A.; “The Pre- 
paration cf Pare Iodine,” by Bevan Lean, D.8c., B.A., 
and W. H. Whatmough. 


Friday, January 21st, at 5 p.m.—Physical Society, at the rooms of 
the Chemical Society, Burlington House. Agenda:—(1) 
“On Electric Signaliiog without Conducting Wires,” by 
Prof. O. Lodge, F.R.S.; (2) A Tesla O-cillator will be 
exhibited by Prof. 8. P. Thompson, F.B.S. 


At 8 p.m.—Institution of Junior Engineers, at the West- 
minster Palace Hotel. Lecture on “ Laboratory Test- 
ing Machines, and the Latest Example,” by Prof. A, C. 
Elliott, M.Inst.C.E., Hon.M.Inst.J.E., of Cardiff. 


Saturday, January 22nd,at 3 p.m.—Institution of Junior Engineers— 
Visit to the Engineering Laboratory of the Central 
Technical College, South Kensington. Demonstrations 
by Prof. W. C. Unwin, F.R.S , Past Pres. Inst.J.E. 





NOTES. 





Photography and Light.—The New York correspondent 
of the Standard says that Mr. Teela announces that his 
vacuom tubes are now so perfect, as to take photographs 
surpassing flash pictures. Two seconds’ exposure was used 
at a distance of 4 feet from a tube, with a radiating surface 
of 200 square inches, giving 1,000 candlelight from current 
oscillations of 2,000,000 per second. Mr. Tesla says that 
his system will give an equivalent light, without heat, from 
tubes the size of ordinary incandescent bulbs. This may be 
more scientific, says the Standard writer, but it is less 
amazing than the declaration by an inventor, named Nickum, 
heretofore obscure, that he has obtained a brilliant perma- 
nent light from chemicals within a sealed globe. There are 
reputable witnesses of Nickum’s light, which gives a cool, 
steady, mellow glow theoretically for ever, being inextin- 
guishable, and without waste. When it is not wanted, it is 
laid away in a cupboard, or otherwise obscured. The only 
flaw in the story is that Nickum declares that the discovery, 
which his light attests, also disproves the theory of gravita- 
tion, and shows that a vacuum is impossible. The perpetual 
vibration of atoms is the base of his principle, which as yet 
is equally difficult of proof or disproof, those admitted to 
his confidence haviog no scientific authority. 





Coherers.—An American contemporary says that Prof. 
Temistocle Calzecchi, of the Liceo of Fermo, claims priority 
over Branly himself in the discovery and employment of 
coherers. As long ago as July, 1884, he says he made 
known the characteristic properties of metallic filings in the 
pages of the Nuovo Cimento. Subsequently, in conjunction 
with Prof. Auerbach, of Breslau, he employed his coherer 
for various practical purposes, but not, apparently, for 
wireless telegraphy. One of his papers was entitled, “Ona 
new form which may be given to the Microseismic Indicator.” 
He says in it : “A slight tremor communicated to the table 
holding the tube, a small tuning fork standing on it and 
vibrating, and sometimes a note sung are safficient to deprive 
the filings of their conductivity.” 





“Nothing New Under the Sun.”"—The New York 
World of December 26th, says the Electrical Engineer of 
New York, prints a story with an “illustration” of Mr. 
Nikola Tesla’s latest work, consisting of an apparatus for 
generating steam by means of the heat of the sun’s rays 
when available. According to the Wov/d, Mr. Tesla is 
planning to build an immense plant on Long Island as soon 
as his model is perfected. In the centre of a large room 
with a glass roof will be placed a huge cylinder of thick 
glass. This will repose on a bed of asbestos. A system of 
mirrors will reflect the rays of the sun into the glass cylinder 
full of chemically-treated water, and thus generate steam 
which will be led to a steam engine. Mr. Tesla proposes to 
give his invention free to the world when it is worked out. 
Whether the world, assuming it is not the New York World, 
will derive much benefit from Mr. Tesla’s munificent gift 
remains to be seen. Probably, however, the whole affair is 
a huge joke, that has had its inception in the teeming brain 
of a World reporter. Still the idea credited to Mr. Tesla is 
not strikingly new. Twenty-five years ago, and the very 
recollection is convincing that age groweth upon us, we 
assisted in experiments at the works of the British Tele- 
graph Manufactory, which showed the heating «effect obtain- 
able from the reflected rays of an arc lamp. By means of 

bolic reflectors we were able to anticipate electric cooking, 
for not only was water boiled but we succeeded in cooking 
chops, the apparatus being almost identical with that attri- 
buted to Tesla:—A copper boiler in the shape of a tube, a 
glass casing, covering but separated from the boiler by an 
air space, and the parabolic reflector for concentrating and 
focussing the rays of the sun or an electric arc. . In Algeria 
experiments on a bigger scale were attempted, and steam 
was actually raised in a boiler which was subject to the 
reflected rays of the sun. Moreover, Sir Henry Bessemer 
has for years, by means of a specially-constructed glass house 
and reflectors, demonstrated the extraordinary heating effect 
of the sun’s rays. 
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Réatgen Rays.—Before the Réntgen Society, on Tues- 
day evening, at 11, Chandos Street, under the presidency of 
Prof. Silvanns Thompson, a paper was read by Mr. W. 
Webster, F.C.S., on “ Practical Work with the X Rays.” 
He firet dealt, says the Chronicle, with the question of the 
best apparatus to use, and pointed out the value of primary 
batteries, The best coils were of English manufacture, and 
he used a 20-inch coil, which gave a 20-inch spark, and 
which, with a pneumatic attachment, worked admirably. 
Mr. Webster then pointed out how much had been done by 
Sir William Crookes and Mr. Jackson, and remarked that 
Dr. Réatgen had merely put the finishing touch to their 
discoveries, He showed the tube which had been made by 
Mr. Jackson in 1894, with which he had demonstrated that 
wood and other materials were pervious to certain rays. He 
had found an improvement to prevent the spark from passing 
round the bowl of the tube, and thus lessening the danger of 
perforation. By heating the tube and starting with a small 
spark he was able gradually to produce the effect he wished, 
and had thereby saved the lives of many tubes. The bulb 
of the tube should not be very large, as the larger it was the 
more difficult the tube was to condition, and the greater were 
the number of accidents. An aluminium cover for the 
cathode tube was an advantage, and a protector of sheet-iron 
was useful for saving the hands from the effect of the rays. 
The effect of the rays varied very much with diff-rent sub- 
jects. Inthe case of one patient, whose head was photo- 
graphed, a patch of his hair first turned grey and then came 
out, and he was not grateful to the rays; however, the hair 
had grown again afterwards of the original colour. In other 
cases, however, the pain in the injared or diseased part had 
entirely ceared after five or six minutes’ exposure to the 
rays. Angmic subjects were the best to photograph, while 
gouty subjects were icularly difficult. To produce good 
negatives, considerable experience in photographic develop- 
ment was necessary, especially in the production of cloud 
negatives, 





Electricity and Fires.—A Pall Mall Gazette representa- 
tive has been intervi-wing Dr. John Hopkinson to ascertain 
his opinions as to whether greater immuuity from fire might 
be expected from a wider uee of electricity as an illumi- 
nant. While admitting at the outset that many fires had 
been due in the past to electrical causes—commonly through 
the wires overheating and igniting woodwork—Dr. Hopkin- 
son said that in properly wired premises there was absolutely 
no danger. The fuse had always been used, but not always 
with sufficient care. The fuse was an expedient for rafety— 
a piece of lead interposed in a circuit, that melted before the 
wires became red hot, and thus broke the circuit. No one, 
he continued, knew how to get security ia the use of gas, 
A careless person, leavir g the gas on, filled the room, and an 
explosion followed, with consequences generally more disas- 
trous than in fires electricaily caused, which, of course, were 
cases of simple ignition. Then, too, gas supplikd com- 
bustible material to fires when once they had started. 





The Electrical Engineer Volanteers.—A circular is 
skortly to be issued, says the Daily Mail, respecting this 
voluateer corps, to electrical engineers in the country. The 
corps is, for the present, limited to 240. Its duti-s are 
principally to carry out operations with the search light. 
The members will be exempt, in a large measure, from 
ordinary drill, but will have to go for eight days’ continuous 
training during the year at the various naval bases, The 
uniform is that of the submarine miners. Lord Kelvin is 
the honorary colonel and Dr. Hopkinson is major and com- 
manding officer. Applications are arriving daily, and it is 
said that in some electrical works near London 100 men have 
volunteered for service. For the moment, and until some 
details as to headquarters, and the like have been settled, the 
commanding officer is not inviting recruit. 





A New Metal.—<According to a daily paper, Mr. Thomas 
A. Edison announces a discovery of a new metal, which, 
admixed with iron, renders cast-iron as tough and strong as 
wrought-iron. Mr. Edison declines to go into the details 
now. It is stated that he is about to begin a series of 
exhaustive experiments to determine the conditions most 
favourable to obtaining the best resulte. 


Marriage of Mr. Philip Dawson.—The little parish 
church of Fittleworth was overcrowded on Wednesday last 
on the marriage of Mr. Philip Dawson, M.Inst E.E., and 
Assoc.M.Inst.0.E., with Miss Lucy Hume Simpson, daughter 
of the Vicar, Prebendary A. B. Simpson. ‘T'o do honour to 
the ceremony, the village turned out to a man, and the 
church and railway station were handsomely decorated with 
flowers. Mr. Dawson had taken complete possession of the 
picturesque old Swan Inn, and there entertained a large 
party of his friends on Tuestay evening. Among his guests 
were Messrs. F. H. Webb, Conrad Cooke, R. W. Blackwell, 
H. F. Parshall, O. H. Baldwin, A. K. Baylor, and I. E. 
Winslow, representing the electrical fraternity. The presents 
were many and handsome, the most noticeable being a mag- 
vificent silver ~_ bowl and goblets presented by Mr. 
R. W. Biackwell’s staff. Immediately after the ceremony, 
Mr. and Mrs. Dawson left for the Continent, where they 
will spend their honeymoon. 





Obituary.—We regret to record the death of Sir Charles 
Hutton Gregory, who passed away on Monday last at his 
residence, Duchess Street, Portland Place. He was a son of 
Mr. Olinthus G. Gregory, a profe:sor of mathematics at the 
Military Academy at Woolwich, and was born in 1817. He 
was President of the Institution of Civil Engineers in 1868, 
and occupied the post for two yeara. Sir Charles served in 
many pub'ic capacities connected with his profession. He 
was employed abroad as consulting engineer for railways to 
the colonies of Ceylon, Cape of Good Hope, Trinidad, and 
some of the Malay territories. He wus created K.C.M.G. in 
1883. 

We also regret to observe that Mr. John Farquharson, 
late electrician to the Admiralty, died at Woodland Cottage, 
Acton, some days ago. He was in his 76th year. 





Lectures.—Mr. James Swinburne commenced a course of 
lectures upon “ Dynamo and Transformer Construction,” at 
the Electrical Standardising, Testing, and Training Institu- 
tion yesterday (Thursday). 





Appointment Vacant,—The West Ham Council want a 
chief assistant engineer in the borough electrical engineer's 
department at £130 per annum. See our “ Official Notices ” 
for particulars. 





NEW COMPANIES REGISTERED. 





Iaternational Lighting Association, Limited (3,720). 
—Registered at Edinburgh, January 5th, with capital £100,000 in £1 
shares, to cm as a going concern the business now or lately carried 
on by the Colonial Lighting Syndicate, Limited, and to carry on in 
any of the world the business of an electric light company in all 
its branches. The sudscribers (with one share each) are:—QJ. 
Hepworth, 4, Priestfield Road, Edinburgh, civil engineer; W. 
Haldane, 59, Queen Street, Edinburgh, W.S.; T. Laird. 46, 
Castle Street, Edinburgh, chartered accountant; F. Haldane, 
The Lodge, Ratho, Edinburgh, W.S. ; T. Law, Woodlands, Dudding- 
ton, gentleman ; W. Mackenzie, 12, Alva Street, Edinburgh, advucate ; 
J. Pattullo, 28, Frederick Street, Edinburgh, S.8.C. The first directors 
are: J. H-porth, W. Haldane, J. Dempster, Newton Heath, Man- 
chester; W. Cowan, London, Qualification, £500. Registered by 
J. Pattullo, 28, Frederick Screet, Edinburgh. Registered office, 28, 
Frederick Street. 


Synchronome Syndicate, Limited (55,474) —Rogis- 
tered December 31st, with capital £15,000 in £1 shares, to acquire 
the business carried on at Westminster as “Tne Synchronome 
Syndicate,” to acquire certain patents relating to electric clocks, to 

ptan agreement with F, H. Jones and G. B. Bowell, and to manu- 
facture, sell, and deal in electric clocks, electric synchronisers, dials, 
and other electric plant. The subscribers (with one share each) are: 
—A. M. Fletcher, 85, Gracechurch S:reet, E.C., gentleman; M. 
Robertson, 85, Gracechurch Street, E.C., secretary; W. B. Butler, 2, 
Porteea Place, Hyde Park, W., gentleman; J. M. Macnerran, 2, Kast 
India Avenue, E.C., gentleman ; W. Murray, Elm Lodge, Ditton Hi'l, 
gentleman; F.B. Grey, Monk’s Gate, Horsham, gentleman; C. 8. 
Hobson, 55, Cornhill, E.C., stockbroker. Tne number of dircctors is 
not to be less than three nor more than six. The first are F. E. D. 
Acland, W. Murray, and J. M. Macnerran; qualification, £100; re- 
muneration, £50 each per apnum and a share in the profits. Regis- 
tered by Ashurst & Co., 17, Throgmorton Avenue, E.C. 


Heswall Electric Light Company, Limited (55,482). 
—Registered January 1st with capital £1,500, in £1 shares, to carry 
on at Heswall, Cheshire, or elsewhere, the business of electricians, 
mechanical engineers, suppliers of electricity, and electric apparatus 
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manufacturers. The subscribers (with one share each) are:—C. 
MaclIver, Beechfield, Heswall, Cheshire, gentleman; L. J. Dobie, 
Moorland House, Heswall, Cheshire, schoolmaster; T. Brocklebank, 
The Rescote, Heswall, Cheshire, gentleman; C. B. Reyds, 35, Church 
Street, Birkenhead, cotton broker; R. E. R. Brocklebank, Poulton 
Reyde, Bebington, coal merchant; R Brancker, Sunnyside, Heswall, 
Cheshire, coal merchant; Mrs. E. M. Brancker, Sunnyside, Heswall, 
Cheshire. The number of directors is not to be more than four; the 
first are T. Brocklebank, L. Dobie, C. MacIver and R. Brancker. 
Registered by Norris & Co., 20, Bedford Row, W.C. 


Northern Counties Electric and Motor Company, 
Limited (55,551).—Registered January 7th with capital £10,000, ia 
£1 shares, to purchase, manufacture, gall, hire, let on hire, or other- 
wise deal in, electric and other motors, cycles, carts, cabs, waggons, 
vehicles, ships, boats, launches and carriages. The subscribers (with 
one share each) are:—S. Jackson, Tanfield Chambers, ‘Bradford, 
architect ; W. Beverley, 16, Piccadilly, Bradford, barrister ; G. Scar- 
borough, Halifax, manufacturer; G. Buckley, Tow2r Chambers, 
Halifax, architect; J. Pollard, Halifax, chemist; W. Hanson, Halifax, 
cotton spinner; W. Asquith, Birks Hall, Halifax, engineer. The 
number of directors is not to be less than two, or more than seven; 
the subscribers are to appoint the first. Qualification, £100 ; remune- 
ration as fixed by the company. Registered by C. Doubble, 14, 
S-rgeant’s Inn, E.C. 








OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Electre-Chemical Company, Limited (40,496).—This 
company's return, made up to December 3rd, shows that the capital 
of £200,000 in £5 shares (26,000 preferencs) has been fully sub- 
scribed. 14,000 ordinary and 5,000 preference are considered as paid. 
£5 per share has been called on 12,710, and £4 per share on the 
others, and £99,834 has been paid. 


Newton Electrical Works, Limited (48,936).—This 
company’s annual retura was filed on September 7th. ‘l'ae capital 
is £30,000 in £10 shares. 2,100 have been . taken up, 1,400 are.con- 
sidered as paid, and £7,000 has been received. 


Wireless Telegraph and Signal Company, Limited 
(53,403).—This company’s statutory return, made up to December 
2od, was filed on December 10tb. The capital is £100,000 in £1 
shares, of which 95,015 have been taken up. 60,000 are considered 
as paid, and £35,015 has been received. 


Venezuela Telephone and Electrical Appliances 
Company, Limited (81,305).—This company’s return was filed on 
December 4th. The capital is £85,000 in 70,000 shares of £1 each, 
and 1,500 shares of £10 each. All the £1 and 360 £10 shares have 
been taken up, and 56,505 £1 shares are considered as paid. The 
full amount has been called on the others, and £17,094 has been 
received. f 

Electric Welding Company, Limited (31,364).—This 
company’s return, made up to December 14th, was filed on December 
24th last. The capital is £460,0CO in £10 shares (1,000 founders’); 
24,780 ordinary and 953 founders’ shares have been taken up, and 
8,333 ordinary are considered as paid. The full amount has been 
called on the founders’ and £6 per share on the remaining ordinary, 
and £119,092 has been received, leaving £54,908 to be brought in. 


New Phonophore Telephone Company, Limited 
(44,654).—This company’s return was filed on November 9th, when 
5,111 ordinary and 1,000 founders’ shares were taken up out of a 
capital of £10,000 in £1 shares. The founders’ shares are considered 
as paid, and 10s. per share has been called and paid on the others. 


National Electric Free Wiring Company, Limited 
(53,364).—This company’s statutory return, made up to November 
17th, has just. been filed; 100,000 shares are to b2 taken up out of a 
capital of £250,000, in £1 shares, and 5s, per share (£25,000) has 
been pai 


Electrical Undertakings, Limited (52,917).—This 
company’s statutory return was filed December 16th, when a capital 
of £10,000 in £1 shares was fully taken up. 7,493 shares are con- 
sidered as paid, and £2,507 has been paid on the others. 


Electrical Pioneer Syndicate, Limited (52,917).— 
This company’s statutory return was filed Ovstober 15th, when 42 
shares were taken up out of a capital of £10,009 in £50 shares, £25 
has been called, and £1,000 received, leaving £75 unpaid; £25 has 
been received in advance. 








OITY NOTES. 


Oldham, Ashton and Hyde Electric Tramway 
Company, Limited. 


THERE has been before the public this week a prospectus of the 
above company, which has a nominal share capital of £80,000, 
offering the whole of that sum for subscription in the form cf- 4,000 
5 per cent. £10 cumulative preference and 4,0C0 ordinary shares of 
£10 each. There will also be an issue’ of £40,000 debentures as-ccca- 


sion requires. The company. will construct and work an electric 
tramway, eight miles in length, from the boundary of Oldham 
through Ashton-under-Lyne, Audenshaw and Denton to Hyde, as 
authorised by a provisional order granted to the British Electric 
Traction (Pioneer) Company in 1896. The prospectus gives a few 
remarks on the advantages of electric traction, and particulars and 
map of the districts to be served by the tramways. The electrical 
energy will be supplied by the Corporation of Ashton under an 
agreement made by the British Electric Traction (Pioneer) Company. 
Tt is estimated that when the tramways are in full operation the net 
profit will be about £10,000 per annum. The dividend on the pre- 
ference shares for the first three yeara has been secured by the deposit 
of cash or securities with the Electric and General Investment Com- 
pany. It isestimated that the line will be in full working order 
within that pericd. The permanent way is being laid by Messrs. 
Dick, Kerr & Co., and the whole of the electrical. equipment and 
rolling stock will be provided by the British Thomson-Houston Com- 
pany. The total payable uader the various contracts is £105,362. 
The list of applications opened on Monday last and closed on 
Wednesday. The directors are Mr. Emile Garcke (chairman), and 
Messrs. Atherley Jones, Q.C., M.P.; Alderman Thomas Higginbottom, 
J.P.; A. R. Monks, Alderman Robert Whittaker, J.P. Messrs. H. F. 
Parshall and Stephen Sellon are the engineers. ‘ The registered 
offices are Donington House, Norfold Street, Strand, and Mr. H. S&S. 
Hodgson is secretary. 


The Sussmann Electric Miners’ Lamp Company, 
Limited. 


AN extraordinary general meeting of the shareholders of this company 
was held yesterday at the Cannon Street Hotel, Mr. A. Castle 
presiding. 

The CHarrMaNn explained that the sole object of the meeting was 
to propose resolutions for altering articles in certain particulars. The 
board promised at the annual meeting that they would consider 
the advisability of reducing their number and the fees paid 
to them. Having given the question careful attention, they had 
decided to ask the shareholders to alter the articles, so that instead 
of the board consisting of five as heretofore, and the remuneration £200 
eaca, its future strength would be three at a remuneration of £100 
each. Hethen moved the necessary resclutions, which were seconded 
by Mr. J. D. Waiaut, and carried. 





The Direct United States Cable Company, Limited. 
—The board have resolved upon the paymsnt of an interim dividend 
of 33. per share, free of income tax, being at the rate of 3 per cent. 
per annum, for the quarter-ending Decoaker 31st, 1897, such dividend 
to be payable on and after 29bhi inst., setting aside £12,000 to reserve 
fund account, and carrying forward a balance of £4,090 2s, 2d. And 
notice is also given that the transfer books of this company will be 
closed from January 11th to the 25th (both days inclusive). 


The Westminster Electric Supply Corporation, 
Limited.—To provide for the redemption of the present 5 per cent. 
and 44 per cent. first mortgage debenture of the corporation, and to 
meet the necessary capital expenditure, owing to the continued in- 
crease of the company’s business, this company has resolved to issue 
an amount of £200,00u first mortgage debentures, carrying interest 
at the rate of 34 per cent. per annum. 


The House-to-House Electric Light Supply Company, 
Limited.—An extraordinary general meeting of this company was 
held at Winchester Houre on Wednesday, when the resolution which 


‘was passed at the extyaordinary general meeting of the company, 
-held on December 28th, 1897, and reported in our issue of December 


31st, was submitted and confirmed as a special resolution. 


Direct West India Cable Company.—The 4} per cent. 
debentures can now be obtained in exchange for script. Cheques for 
interest on instalments to December 31st will be issued with the 
debentures. The laying of the company’s cable was began last 
Friday from Bermuda. Jamaica is expected to be reached about 
20th. 


River Plate Electric Light and Traction Company. 
—A meeting of the above company was held on Wednesday at the 
offices, 78, Coleman Street, but a representative of the ELacrricaL 


‘Review was informed that the meeting was private. 








TRAFFIC RECEIPTS 





The City and South London Railway Company. The receipts for the week ending 
January 9th, 1898, were £1,124; week ending January 10th, 1897, £1,111; 
increase, £13; total receipts for half-year, 18/8, £4,174; corresponding 
period, 1897, £2,188; decrease, £14. 

The Caba Submarine Telegraph Company. The receipts for the month of 
September were £2,684, as compared with £3,966 in the corresponding 
month of last year. 

The Great Northern Telegraph Company. The receipts in December, 1897, 
were £25,000; January Ist to December 8lst, , £27 ; corresponding 
months, 1896, |£285,800 ; corresponding months, 1895, £312,400. 


‘The Liverpoo! Overhead Railway Company. The receipts for the week ending 


January 9th, 1898, amounted to £1,438; corresponding week last year, 
£1,265; increase, £173, 

The Western and Brazilian Telegraph Company, Limited. The receipts for 
the week ending January 7th 8, after de Inctine 17 per cent. of the 


it 
grose receipts payable t the London Platino-Brazilian Telegraph Coo - 
pany, Limited, were £2,405, 
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TELEGRAPH AND TELEPHONE COMPANIES. 
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* Subject to Founder’s Shares, 
t Unless otherwise stated all shares are fully paid, 


+ Quotations on Liverpoo! Stock Exchange. 
{ Dividends paid in deterred share warrants, profits being used as capital, 
Dividends marked § are for a year consisting of the latter part of one year and the first part of the next, 
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ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL, COMPANIES. 
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90,000| Brusn Hleci. Bnging. Oo., Ord.,1¢0 90,000...  ... vee | 8 | PEW | owe | ove | LE 2h 1g— 2% 2 14 
90,000 Do, do, Non-cum. 6 % Pref.,1 to 90,000} 2/3% | .. | w. | 28— 28 | 2s— 28 2x5} 28 
125,0007 Do. do, 44 % Perp. Deb. Btock....  ... [Stock] 44% | .. | .. |1C9 —113  |L09 —113 1104 | .. 
50,000 Do. do. 44% 2nd Deb. 8: vee [Stock] 4. | we | .. [LOO —103xd |L00 —103 102 wee 
19,126 | Central London Railway, Ord. Shares =... sss nee | LO] wee | coe | coe | O8-— LOZxd) OZ— 10E 9F5] « 
143,106 Do. do. do. G6 paid uc soe | 1D | ae | vce | vce | Sh— Cxd | SE— 6 53 
58,830 Do. do. Pref. half £1 pd. cosh ew Loe Looe. ow) ao Soe oe 2 see 
61,777| _—~De. do. Def. do. £5 pd. cla 1 me Le de 2 on oe wes wes 
680,000/| City and South London Railway ... 9. ses eve [Stock] 18% [Ly%s% | 15%%] 67 — 69 | 69 — 71 70 683 
28,180 | Crompton & Oo., Ltd., 7 % Oum. . Shares, 1 to 28,180 | 5] ni | nv] ... 2— 2% 2— 24 oe oe 
“ ” 
99,261 Edison & Swan United Elec. Lgt., Ltd., “A om ¢ tm 515% 15% | 54%] 2— 8 23— 3 2H 
17,189 Do. do, do, “A” Shares 01—017,139 5% 15% %| 44— 44— 5} 


5 
116,000 | Hlectric Oonstraction, Ltd.,1t0110,000 ... .. | 2] nz 
Do. do. 7 % Oum. Pref., 1 to 16,343... 3\/7% 17% 7%| 3s— 388 33— 3% eee eee 
91,195 | Blmore’s Patent Oop. Deposg., Ltd., 1 to 70,000 ... vw. 2 i eee 
67,275 | Blmore’s Wire Mfg., Ltd., 1 to 69,885, issued at 1 pm. ... 2) ni Z 2 oe 
9,6007) Greenwood & Batley, Ltd., Bo Oum. Pref.,1t0 9,600 ... | 16 | mtz |103% aos 9— 11 9—11 eee eee 
12,500 Healey’s (W. T)1 Telegraph Works, Ltd.,Ord. .. ..| 10/6% | 8% 214 


i 
oO 
Be 
bo 
o 
bo 
= 
bo 
oOo 
a 
I 
bo 
= 
—_ 





8,000 do. %%Pref. .. «| 10/7% |7% | 7%| 184— 194 | 184— 195 ‘se 
50,600 Do. do. do. 4% Mort. Deb. Etcok [Stock] ... | 44% | 44% |110 -115 [110 —115 et a 
50,000 | India-Rubber, Gutta Percha and Teleg. Works, Ltd. ...| 10 |10 % |10 % |10 %| 23h— 244 | 234— 244 | 258 | ... 

300,000 , do. do, 4% lst Mort. Debs. | 100) ... | .. | ... {103 —107 (103 —107 | 107 ma 
87,500 |{Liiverpool Overhead Railway, Ord. ... 9... sun ne | 10 | 18% | 28% | 29% |LlyQ— Lye [Liye — 11% | 
10,000 |t Do, do. Pref., £10 paid... ww | 191/5% 15%] 5 %| 16 — 164 | 16 — 164 wi ae 
87,850 | Telegraph Oonstn. and Maintce., Ltd. ... 0 ae | 12 20 % [15 15 %| 36 — 39 | 36 — 39 394 | 39 
150,000 Do. do. 0. 5 % Bonds, red. 1899 | 100/5% |5% | 5%/101 —104xd |191 —104 ie as 
54,0007, Waterloo and Oity Railway, Nos.1t0 54,000 uuu | WO) oe | ee | ove | L24— 13xd | 124— 13 123 935 





























Quotations on Liverpool Stock E xchange. t Unless otherwise stated all shares are fully paid. @ Last dividend paid was 60°), for 1890, 
Dividends marked § are for a year consisting of the latter part of one year and the first part of the next. 
Onomprorn & Oo.—The dividends paid on the ordinary shares (which have not a Stock Hxchange quotation), are as follows : 1892—0°/.§; 1891—7°/,§ 1890—8°/ 





LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


* Birmingham Electric Supply Oompany, Ordinary of £5 (£4 paid), 73, 
£5 (fully paid) 11. 
Electric Oonstraction Oorporation, 6 % Debentures, 104—106. 
House-to-House Company, 44% Debentures of £100, 109 —111. 
Ken and Knightsbridge Electric Lighting Oompany, Limited 
Shares £5 per | paid) 15—154; Ist erence Oumu- 
a — (fully paid), 83—8?. Dividend, 1896, on Ordinary 


London Electric Supply Oorporation, £5 Ordinary, 24—23. 
*T. Parker, Ltd., £10 (fully paid), 118—123. 


Yorkshire Hoase-to-House Blectricity Oompany, £5 Ordinary Sha-se 
fully paid, 8—84. Dividend for 1896—6 %. 


i 





* From Birmingham Share List, 


Bank rate of discount 3 per cent. (October 14th, 18977). 








THE APPLICATION OF VECTOR ALGEBRA 
TO ALTERNATING CURRENTS. 


Br W. G. RHODES, M.S8c., Royal Technical Institute, Salford. 


(Continued from page 25.) 
Crrcurrs ConTaInina ResisTaNnc# anp Capacity Onty. 

14, Suppose that a potential difference ¢ is applied between the 
terminals of a circuit having a resistance r and a capacity c in series. 
If i is the current flowing through the circuit, and p has the usual 
meaning, the potential difference must have a component r i in the 
direction of the current to drive the current against the ohmic 


: <a ké : : 
resistance of the circuit, and a component — pe lagging a right 
angle behind the current, to balance the capacity E.M.F. + : (see 
proposition 3, Section 9). We therefore have the vector equation 
a pe = ¢é (6) 
This equation is represented graphically in Fig. 8, in which o P is the 
vector 7 7, O Q! the vector representing the E.M.®. due to capacity, 
P Q the vector representing the E.M.F. necessary to balance that due 
to capacity, and o q that representing the applied potential 


difference. 
The magnitude of ¢ is by Section 3 given by 


| et aa 
p” oc 
Equation (6) may be changed into a current vector equation, thus— 


ri 


2 
i= — e+ PS) ke (7) 
Bg ae 
ag poe Te Poe 


This is the current vector equation, and is represented in fig. 9, 
which shows the components of the current along and at right angles 
to the potential difference, ¢. 

Hither the equations (6) and (7), or figs. 7 and 8 show that the cur- 
rent leads before the potential diffzrence by an angle 0 where 


1 
tan 0 = por (8) 
CIRCUITS CONTAINING ResisTancE, SELF-INDUCTION, AND 
Capacity. 


15. Consider a circuit consisting of a coil of wire, having a 
resistance 7, and self-induction L, placed in series with a condenser 
of capacity c. Let an alternating potential difference c, of frequency 
n, be impressed between the extreme terminals of the circuit, causing 
an alternating current 7 to flow through it, and let » = 2 7 2. 

The potential difference must have a component, r i, in the direc- 
tion of the current, to drive the current against the ohmic resistance 
r, @ component &» Li, to balance the E.M.F., — kp vi, of self- 
induction, and a component — s —s to balance the E.M.F. 1s \ 

P 


due to capacity. We therefore have the vector equation of E.M.F.., 
rttkput - 2) = 
po 


; 1 ; 
k ( =~ She ee 9 
or ri+ pL 7 ~) t e (9) 
Tais equation is graphically represented in fig. 10, where o P is the 
vector r 7,0 L the vector — & p wt 7,00 the vector at, PQ ths 
LP 
vector — (OL + 0C), and 0 Q the vector ¢. 
If ovis greater then oc, the current lags behind the potential 
differenc; by an angle @, where 


1 
(px ey, 


rT 


tan @ = 





TT 
Vol. 42. 


eee N RATE See 


It oci 
given by 


If ove 


the cuire! 
16. We 
call it the 


From thi 


that is 


Kquati 
case in W 
the form 
of curret 

It shot 
(10) to b 


whence 


the quan 


x! 


17. (a 
nected ii 
the ext 
mine th 
the com 











Vol. 42. No. 1,061, Janvany 14, 1898.] 


THE ELEOTRICAL REVIEW. 55 





It oc is greater than o L, the current leads before ¢ by an angle 
given by ; 
——— — pt 
wee = —22 —— 
If o & equals o O, that is, if 


— — i - 
pure pe ’ 
the cuirent and potential difference are in phase. 
1 
pe by the letter s, and 


Equation (9) then becomes 


16. We shall denote the quantity p 1 — 
call it the rezctance of the circuit. 
rit+tkst=e. (10) 


P 
ai : 
. « i. } ! 
\ ¢ A ay ‘ 
ki X 

pe z “9 ae. 








7 all %e 
y! 
Fia. 8. 
From this we get 
: e 
*"™ ++ks 
_ er =k) 
wis oe 
that is ee 
at i ate? ape Ft (11) 


Equations (10) and (11) are equations (1) and (3) extended to the 
case in which the circuit contains both self-induction and capacity, 
the former being an equation of E.M.Fs, and the latter an equation 
of currents. 

It should be noticed that the magnitude of ¢ is given by equation 
(10) to be 

OS er Se, 
whence ne (12) 
VF +s 


the quantity Vr? + s? being the impedance of the circuit. 








y 
P 
i \_ Pex, 
ae T+ pee 
D xe 
9 r +p? a Q 
wv! oO x 
y 
Fig. 9. 


CoMBINATION OF CrRcUITS. 


17. (a) Series Circuits—Suppose that m reactive circuits are con- 
nected in series, and that a potential difference ¢ is applied between 
the extreme terminals of the combination. We propose to deter- 
mine the equivalent resistance, 8, and the equivalent reactance, s, of 
the combination. 


Let the resistance of the circuits be respectively 7;, 73, 7%, .. - +m» 
and their respective reactances s;, s:, $3, .... Sj; and let the potential 
differences between the termicals of the respective circuits be 
C1, Cy. gy + «+ + Cm, ad ¢ the current common to all the circuits. 

We then have, by applying equation (10) to each circuit in 
succession, 

Nitksyi = ¢q 
MmMitkni=z=a 
73 t a k Sy ‘= é3 


“nt + k3nt = Cm 
Therefore € = & + 62 + 03 + wee es tem 
(ry trots tee ee $M) tt+ 
kj (sy + 83 + 83 + 20 ee Sm) t. (13) 
Bat, applying equation (10) to the combination, we have 
e=Ri+kst (14) 
Tus, by comparison of (13) and (14), we see that 
B= nit M+ 73 +. ee Hm 
and ages phapaetieer 


that is, the resistance and reactance of the series combination are, 
respectively, the sums (algebraic) of the resistances and reactances 
of the constituent circuits. 

18. (b) Parallel Circwits—Suppose that m reactive circuits are 
connected in parallel, and that is required to determine the equivalent 
resistance and reactance of the combination. It is better to sub- 
divide this problem into two distinct cases, according as mutual 
induction is not, or is, taken into consideration. 


(15) 











4 
U 
y 
Fig. 10. 

19. Case I—Mutual Induction Neglected.—Let the resistances and 
reactances of the individual circuits be7,, 7)... . 7» Tespectively, and 
81) 82+. + Sm respectively; and let the potential difference common 
to each circuit be ¢ — a vector, the currents in the respective circuits 
being %, i2....%m — all vectors. 


Then applying equation (11) to each circuit in succession we have 
the vector current equations 





r 8 
ee 
\ + oy Ty + 4° 
r: 83 
‘. a wal 2 —— ¢ e— = 2 aa ke 
ig rT," + 82° ty + oF 
| (16) 
bie Tin a . Sm ke | 
Tn? + Sm* Tro + Sn J 


But the current i in the main circuit is the vector sum of the currents 
in the several branches of the parallel circuit, therefore we have the 
vector equation 


4=%4+%+. 


= ( i a Se Cr _** Je 
t; + oF Ty + 82° Tm? + Sine 


s§ Sy om . 
-(,% + eee ee 
ry" + 38° Ty? + 82° Tn” + 8m 


Or, writing a for 
r} Lp) Tn ‘) 


— ai cae ~ Pf heen PSs a 
Ty + 82° 73? + 537 Tr? + 8ni 


eo + tm 


and.B for 
81 S82 + + Sin 
, /. er a i 
re +s” re + 82 Tm? + 8m? 
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we get 
ti=ac—kBe 
(a—kB)e 
(a? + B*) ¢ 
~ A+ ks 
_ _ —_——— é - - 
ee _ (18) 
a* + 5B? a? + B 
and by comparison of this with the equation for the combination, 
‘sats (29) 


We see that the equivalent resistance and equivalent are repectively 
given by 

z= —___ 

24 Bp 


(20) 


+p 


aa eat nance 
a + Be 
Also, the equivalent impedance, 1, of the multiple circuit is given 
by 
I 7 R + 8? 


1 
21 
Vv a? + B® @1) 
where a and B are defined by (17). 

20. An interesting particular case of the above is that in which the 
parallel arrangement consists of two circuits, one of which contains a 
resistance, 7, and a self-induction, L, only, while the other contains 
a capacity, 0, only. : 


Ia this case 7) = 7; 8) = pL; 1% 0;3=- t ; 80 that 
pe 
L 
atee wat e sy 7 PO. 
r+ Pw r2 + p? 


Als» if i; and 7 are the currents in tae two branches 
es Oe See 
u Jat pi 2 = pce, 
therefore 
ts 
- pe Vv rt + Pr L’, 
which shows that for high frequencies the greater part of the current 
passes through the condenser circuit. 
Also if i is the main current 


ps e€ 
= Af Rt + Bt 
é€ 


Noe 
pms t Gey Pe } 


_e(r? + pz’) 
J ir? + yp? (L— cor? + »? L2)*} 


21. Case IJ.—Mutual Induction taken into Considcration.—This 
case is somewhat complicated since, if we consider any particular 
branch of the parallel circuit, the E.M.F. which drives the current 
against its ohmic resistance is the resultant of m+ 1 distinct 
E.M.Fs.; viz., the applied potential difference, the E.M.F. due to 
the reactance of the circuit and the E.M.Fs. due to the mutual 
inductions between it and the remaining m — 1 branch circuits. 

Let the mutual inductions of the several pairs of circuits be Mya, 
My3,.+++Mygq.+.-., Where the suffixes denote the two circuits to 
which the m refers. Since the mutual induction between two cir- 
cuits is a reciprocal relation, M,, = M,», where p and q are any 
different integers from 0 to m. Lt the rest of the notation be as in 
Case I. Then considering the circuit 1, the applied potential différ- 
ence must furnish m + 1 components, one equal to 7; 7, to drive the 
current against the ohmic resistance of the circuit; a second given 
by: % p 8; %, to balance the reactive E.M.F. of the circuit; a third 
given by /: » Mj, 7% to balance the E.M.F. due tothe mutual induction 
of the circuits 1 and 2 (see Proposition 2); a fourth given by i: p mis 75 
to balance the E.M.F. due to the mutual induction of the circuits 
1 and 8, and so on. 

Thus the vector equation of E.M.Fs. in circuit 1 is 





Similarly for circuit 2: 
hp Mat) + 2 tg +h 83 %2 + kp Mogig-+..0. th P Mon Son é 
Similariy for circuit 3: 


rT) iy + k 81 ty + k Pp Mig cP) + k P Mig ts t+ eoeet k P Min tn =€ 
kp Mgt, + & p Mg ta + r3t3 + ksgts +o... +h pMsmtn = 


) 

| 

| 
‘ * 

Similarly for circuit m: 
Kp Marti th p Mngt, +k PMngts + oeee ttn tn th Sntn =e J 

Taese are m simultaneous simple equations from which to deter- 
mine the currents 7%, ts, ig....%m, whence, by substitution, the 
current, 7, in the main circuit can be obtained from the vector 
equation 

Os hh + td 8 Hick + he 


In this way we shall arrive, in any particular case, at an equation 
of the form 
t=PertkQe, 


where P and Q are independent of 4. Having obtained this equation 
the equivalent resistances and reactances can be found in the usual 
manner. 

As the solution of the general case is too complicated for the present 
paper, we will illustrate the process by the simple example of two 
mutually inductive circuits. 

22. In this case the vector equations to be solved are 


(n+ kali + kh p Mp = e 
kp Mat) + (ra + km) = € (23) 
and es ty + ty 
whence, on putting mi, = M2, = M 
(T1172 — 81%) +k (ni + m8) = {r+ k(e - yp M)}e 
and 
{(r 72 — 81 82) + & (71 8 + 12 81) } te = {nr +h (81 - p M)}e 
which by multiplying both sides of the equations by (7; 7 — 3; 8.) — 
k (71 82 + 12 8:), and simplifying, may be written 
(71° + 81°) (72? + 82°) & = [11 (re? + 82°) — pM (M1 S82 + 72 51) ) 
-—k {$1 (r- + $,2) + M (r, fs — & 82)} le | 
and > (24) 
(re + sy) (re? + 807) 2 = [re (ni? + 51°) — pM (11 82 + 2 8) | 
—k {8 (r? + sf) + pM (m1 72 — 8 %)} Je J 
These are the vector current equations giving the components of 7, 
and 7, along and at right angles toe. By addition we have 


(ri? + 8,2) (722 +8.) ¢ = [11 (72?-+8,2) + 72 (ry? + 81) — 2 p M (11 8 + T2 51) 
— k {sy (1e2+ 8.2) + 8 (12+ 8:2) + 2p M (r1 72-51 8); Je, (25) 


which gives the components of the main current along and at right 
angles to ¢; thus the component in phase with ¢ is 


:. _f _ _ 2puln & + 4) 
{ r2 + 3 + rs? + 832 (72 + 81) (r2+5,2) e, 
and the component at right angles to c, or the wattless component, as 
it is called, is 
Ss Sy 2 pM (rr, — 81 52) 
{o + 8; + re + sz + (ri? + 8,2) (72 + 82) f° 
Multiplying and dividing the right-hand side of equation (25) by p 
where 
D = 1 (72482) + % (2487) -2 pM (n 824% 4) + kh (81 (7 + 8,°) 
+ 8 (n° + 8°) + 2pm (n 7 — 8, 8:)), 
we get, after some reductions, 
{(ry + re? + (1 + 8, — 4p M(s) + 8,) + 4p? Me 
‘= 
D 


which shows that the equivalent resistance, R, and reactance, s, of 
the parallel circuit are given by 


_ ty (1792 + 89°) + 72 (ry? + 8:7) — 2p M(r, 8 + 7%) |) 


ra as + 83) | 
r (26) 





(7) + ro + (8 +H)? — 4p M(H +) +4 PP we 


— 81 (re? + 8:7) + 82 (mi? + 5°) +2 pM (M7 — 8153) | 
(n+ ny + (i +H) -4pu(i +m) +4 pe J 





and the equivalent impedance, 1, is given by 
I= JR + 8? 


V (ree + 8:2) (re + 83°) 
te —_—_—_-—— —= = ————— = —= a — — =, (27) 
(7) + Ta) + (8 + 82)? — 4p M(% + S%:) + 4 pM? 
(To be continued.) 








GAS PRODUCERS. 


A SUGGESTIVE letter appears in Engineering from Mr, Alleyne 
Reynolds dealing with the working of gas producers. Adverting to 
the usually accepted action in a gas producer, namely, that the 
entering air is first reduced to CO. and that this is afterwards reduced 
to CO in its passage upwards tnrough the fuel, the writer argues 
that this assumption is incorrect. His reasons against this theory are 
(1) that the scaffolding of slag in producers points to the hottest zone 
being near the top; (2) that a strong lambent flame (the flame of 
carbon monoxide) will issue from a leak only a few inches above the 
air inlet of a blown producer; (8) that in producers, more especially 
those worked by a forced draught, a moderately shallow fire produces 
the most combustible gas. Divested of a good deal of unnecessary 
friliing and verbiage, the contention of Mr. Reynolds appears to be 
that the temperature of the first combustion of carbon to CO is 
sufficient to prevent further oxidation to CO, even in the presence of 
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free oxygen; that, in fact, the dissociation temperature has been 
reached, and further oxidation can only occur as the temperature is 
reduced. In the upper zones of a producer the slag is fused 
and the dissociation temperature exists, and if there be any ox7gen 
present when the gaseous products finally emerge on the top of the 
fuel, the gases will pass forward to the flues on their way to the 
holder, and will burn as their temperature is reduced by radiation, 
and the whole of the excess of oxygen will be converted to CO,. 
Obviously, therefore, the amount of oxygen supplied to a producer 
ought to be just so much as will disappear entirely to the formation 
of CO, a little below the upper surface of the fuel. 

If a producer be so over-blown that oxygen comes out uncombined 
above the fuel the gas produced will be low in COq, because of the 
temperature being high and dissociation prevailing, rich ia CO and in 
O, and this O, which should not be present, will burn some of the 
CO to CO, as the temperature falls, and the final result will be a gas 
rich in CO,. If, however, a producer be worked slowly, under-blown, 
CO, may be formed at once because the walls of the producer will 
radiate heat and keep the temperature below that of dissociation. 
There is thus a happy medium of working and of fuel depth which 
will secure best results, and if the views advanced be correct it 
ougbt to be arranged that the gas pacsages can be inspected for 
rg ae Any flame would indicate over-blowing or too small a depth 
of fuel. 

Tne theory applies of course equally to the blast furnace. If 
represent the calories necessary to reduce 1 unit of the oxygen from 
the ore, and z be the calories absorbed by 1 unit of the oxygen for 
other eudothermic chemical and mechanical actions, then the number 


of carbon units will be uy 4) and from this the consumption 


of fuel per ton of iron made can ke found. 

Mr. Reynolds’ arguments appear reasonable and if investigation 
and observation proved them to be correct a step forward would be 
postible in the working of gas producers. 

Blast furnace action certainly does not contradict the new theory. 
In the blast furnace the ore as it travels down the furnace is reduced 
by the CO formed from the fuel and CO, results. If the temperature 
be above the dissociation point no insurmountable difficulty is intro- 
duced, because it is possible, and, indeed, likely, that the CO, would 
be promptly reduced to CO by the surrounding mass of incandescent 
carbon. The very freeing of the oxygen from its combination with a 
solid would require heat, and would, therefore, reduce the temperature 
and render possible the formation of CO,, which would exist as such 
until it got away from the zone of ore reduction. It seems impossible 
to produce gas entirely free from CO,. This may be due to the mass 
action, as are many other chemical reactions which defy all effcrts to 
carry them to a desired completion in the sense of an entire elimina- 
tion of an undesired constituent. 








COLLECTIVE BARGAINING. 





Engineering makes a note that the present trade dispute has brought 
forward a new term, “collective bargaining,” which it describes as 
something that workmen are believed by some people to be in vain 
asking from the tyrant Capital, whilet others believe it to be a 
dangerous Sccialistic doctrine. It really amounts to the desire which 
exists among a large number of workmen that their wages shall be 
fixed by bargaining between their employer and their trade union 
executive, so that the man when he seeks employment, and gets it, 
need not himself bargain for a given wage, but will receive it exactly 
asa shopkeeper naturally expects and receives one penny for a penny 
bun. <A good deal may be said on the workman's side of the matter 
in favour «f the idea of collectivism. Workmen are often little able 
to look after their own interests, and if faced up with an employer of 
considerable strength of mind, the more simple of the workmen 
would often be found to be receiving less than they were really 
entitled to receive perhaps as first-class workmen. We believe it is 
largely to this feeling that they cannot face up for themselves that 
men have joined trades unions, and though we do not seé they have 
any right to object to the equally collective action of employers, 
many of these being often quite as unable to stand their corner as the 
most modest of the men, we do not feel disposed to unduly blame 
the men for their collectivism if not carried too far as it has been. 
Also in respect of the policy of the trades unions in claiming a sort 
of vested interest in work they have been accustomed to do, we are 
di-p sed to thivk that such claims are but natural. The barrister 
who draws his fees for three different cases coming off in three 
separate courts at one time has a protection against the possibly 
better outsider who has not a license. So the lawyer and the doctor 
who are all savagely protected against outsiders, and even among 
engineers do we not find that the growth of the professorial interest 
is tendivg to confine the very title of civil engineer to examination- 
tested men! The workman does but copy the example of his so-called 
betters, and when we see boiler makers and engine fitters fighting 
over who shall do this or that bit of work, it might be well to con- 
sider what sort of a row there would be if the solicitor to a railway 
company were to proceed to harangue the Parliamentary Committee 
upon the clauses of a Bill, of which every detail was at his fiager's 
ends, and of which he knew of necessity 50 times as much as the 
Q.C., whose study of his brief had only begun five minutes before he 
entered the room, yet whose right to speak the solicitor cannot gain- 
say. Who of us has not seen the man who did know, biting his li 
with vexation as the counsel drivelled away a case which he could 





not master. May we not assume an equal feeling in humbler circles. 
Where, however, men make a mistake is in their objections to the 
non-union men. Because a man is a non-unionist it does not by any 
means follow he is not an equally good man with the unionist. 
Indeed, the latest tactics in filling up the ranks of the unions has very 
considerably lowered the expectation of securing good men from their 
ranks. Collective bargainiog so far has been all on one side, and 
when an agreement has not been come to the works of an employer 
have been struck against and picketted, and men seeking work have 
been roughly handled. The tendency of all monopolies is evil. 
Clients who have paid barristers large fees have often felt hart when 
their conneel leaves the case to a junior in whom he has “every con- 
fidence,” and some of us may have had the painful experience of suffer- 
ing under the malpractice of some careless medical man against whom it 
is practically ——— to secure a remedy. The question is one of 
great difficulty, but let it not be overlooked when we condemn the 
action of the men in joiaing these unione, that to them their work 
and living may be as important as the work of the doctor appears to 
himself. There isa good deal to be said for trades unions, and for 
even collective bargaining, and the only way out of the difficalty that 
we see at present is, that the union executive should be composed of 
men of considerable intelligence and honest intention. Ia comparing 
the monopolies of workmen with those of professional men we omit 
one huge difference. The lawyer or the doctor is never found making 
his brother professional's life a burden to him because he does more 
work thai other men do. But in the workshop that man who works 
quickly and turus out a fair day’s work is made miserable by his 
fellows, A day’s work has been reduced and reduced so steadily and 
for so Jong, that a good workman finds his hardest work io spinning 
out his jobs. 

These details, says our contemporary, of shop work are unknown to 
bishops aud dons and mere cl set studentse—the dilettante. To 
ordinary men a mioimu. irreducible wage implies obvious reduction 
of output and equally obviously in abandoning a right to reduce 
wages, the employer loees his principal, if not only, check upon what 
is euphemistically described as undue leisurelyness. 








THE MIDLAND RAILWAY COMPANY’S ELEC- 
TRIC LIGHT PLANT AT LEICESTER. 





Tux lighting plant at Leicester station is gas driven, the engines 
being of Crossley’s high speed electric type, the larger ones 
equal to 50 B.H.P. on Dowson gas, and running at 200 revolu- 
tions. The cylinders are 16 inches x 21 inches. To render 
capable of continuous running, they have been fitted with efficient 
oiling arrangement, and to catch waste oil the foundations are 
sheeted in lead and piped to suitable receptacles. They have also 
been improved by the addition of counterweights upon the cranke, an 
addition which, we think, ought to form a portion of the original 
derign of all gas enginer, but which is omitted, we believe, because 
of the cheapness of the bent crank in some cases. These wrights 
cannot but reduce the crank stresses set-up by weights in the double 
fly: wheels which are otherwise required, but not always put in. 

In case of failure of the gas apparatus, the engines are arranged 
for changing quickly to the use of Corporation gas, an expensive 
luxury, which demanded a minimum consumption of 1,50) thousand 
feet annually before the Corporation would c.nnect their mains. 

The gas generators are two in nuwher, each set comprising gene- 
rator and bviler of a cspacity of 100 H.P. at the engines, and there 
are similarly duplicate coolers, hydraulic box, coke scrubber and 
sawdust filter. One boil-r, however, will provide steam fr two 
generators. These have a diameter of 3 feet inside the lining, but 
the grates are only 30 inches diameter (a contemporary’s figures 
are a little dubious at this point, it not beiug clear whether areas or 
diameters is intended, but we assume diameters as the more pro- 
bable). 

T generators have fire-bars, as usual, we believe, in Dowson 
plant, and they consume anthracite coal, and obtain the best gas 
when using small coal, the quality of the gas being 25 per cent. 
better in power production per generator as well as more even, while 
the small fuel is cheaper, and the genevator requires less time to start, 
gocd gas coming over in 10 minutes. With large coal some of the 
air blown in comes over unaltered. This proves that the fuel depth 
in 7 generator, as in a boiler furnace, must vary with the size of the 


uel, 

In the first half-year’s work to December, 1895, the c st per unit 
was 330d., and 46 los. of coal were coosumed for each BT unit 
develuped. During the next half-year the cost was 3:091., and the 
consumption 366.bs. For the ti-st half of last year the figures were 
respectively 2:3d, and 3:3 lbs. The improvement due to exp-rience 
and cheap coal has thus been 34 percent. The small fuel costs 55. to 
Qs. at the pit. It is machine-washed anthracite Pca coal, and it 
works best with an 18-inch fire as compared with, a 4-foot fire used 
with the ordinary anthracite of more mixed sizes. 

The above figures of cost are total, the fuel cost being ‘32d. for the 
firat half of 1896 and 18d. for the corresponding period of 1897. For 
this latter period a unit cost 1:42d. when town gas wae used. This, 
we take it, is the fuel cost only. The steam plant at Derby shows a 
total cost of 2°7d. per unit, and a coal cost of ‘38d., while at Sheffield 
the costs are 264d. total, and ‘54d. for fuel. 

If no town gas were used at Leicester, the cost would only come 
to 2°67d., but we _— the minimum quantity charged for will 
always be used, 


e dynamos are belt driven. It would appear that 
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@ saving is thus made in using producer gas in place of steam for 
motive power. The costs, however, donot seem to include the coal 
used in the boiler furnace, as special note is made as to fuel cost at 
generator. The use of a boiler always seems somewhat superfluous 
in a gas producer plant. If more steam is needed than can be taken 
off in vapour from the gas engine, cooling tanks, or a water hearth, 
could it not be obtained from a boiler heated by the gases from the 
generators, whick now part with their heat of manufacture in con- 
denser pipes. In the illustration of the plant, the boiler has its sepa- 
rate chimney, and we conclude a separate but probably unnecessary 
fire also, which must add to production costs, and might be saved. 








SOME PRACTICAL POINTS ON THE 
DESIGN OF A SHUNT DYNAMO. 





By V. ZINGLER, A.LE.E. 





(Concluded from page 7.) 

Core.—This is at once obtained from the difference of 
magnet bore and air-gap = 17 inches — 1°56 inch 
= 15°44 inches or, say, 15} inches to allow for irregularities, 

Hence the actual air-gap is 


18 inch = 1 625 in. 
Now we can determine the actual number of bars to go on 
the core as follows :— 


15°375 inches 
100 inch 


Diameter of core nee 
Insulation of core = ‘05 x 2 


I Ml 


Diameter of finished core = 15°475 inches. 


Then 
15°475 x w = 48°62 inches. 


This is the net winding circumference. Dividing this by 
the width of bar we get 


—s5,- = 150 nearly. 


This number of bars would, however, be too great, as 
there is no room for pegs. These are, say, }-inch wide, and 
are fixed every eight bars; our number of bars should also 








be divisible by eight. 
Let us try 144 bars. 
144 x °324 ... = 46°5 inches 
18 pegr, }-inch wide = 2°25 ,, 
Space required = 48°75 inches. 








This is obviously too close, and we must take 136 bars. 


136 x °824 oo. == 44 inches 
17 pegs, }-inch wide = 27125 ,, 
46°125 inches, 

_ This leaves about 2}; ins. all round for slack, but when it 
is compared with the net winding circumference it will be 
seen that it is only 5 per cent. 

The size of the limbs can now be fixed, and for con- 
venience centimetre measure will be used. 





80 x 60 x 1068 
ae ee = . 6 
136 x 32uU aes 
Add for armature losses 2 per cent... 22 
» 5» Gemagnetisation 8 percent. ... 88 
Total flux ... re = 12°18 x 108 





Dimensions of Polar Arc.—Thia will of coarse depend on 
the bore of magnets and on the distance between the limbs. 
The angle 6 (see figare) is frequently fixed so that it is unit 
angle, z.¢., 57°°29—that is when the arc subtending it is 
equal to the radius. It is, however, near enough to make 


the distance between limbs half the magnet bore, that is in 
this case 8°5 ins, 





























Fig. 1. 


Then cos 6 = ay = ‘5 which is the cosine of 60°. The 


radian measure of 60° = 1°047; therefore the total lergth 
of polar arc 
= 1:047 x 85 x 2 = 17°79 ins. 
= 45°14 cms. 
Assuming now that B = 5,000 for the air-gap, the polar 
area will be 


12°13 x 10° 
z accep ieeeamaes. ees 9 
5,000 = 2,426 sq. cms. 


Making the usual correction for fringing, 
Air-gap 1°56 in. = 3:96 cms, 





This multiplied by °8 =  3°168 cms. 
Length of are . = 45°14 cms. 
Corrected arc = 48°308 cms. 


The equivalent length of polar surface will be therefore 
2.426 

48°308 
and the actual length will be 
50 — 3°168 = 46°832 cms. or 18} ins. 





= 50 cms. 
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Fig. 2. 


Width of Magnet Limbs.—Assuming an induction 
B = 16,000 
and the coefficient of leakage as 1°3 we get 
12:18 x 10° x 18 


16,000 ~ = 985 sq. cms. 
The width of iron therefore is 
985 . 
46-832 = 21 cms. = 8} ins., say 8} ins. 


The dimensions of magnet limbs are, therefore, 85 x 18} 
x 17 bore. 

It only remains to fix the length, which depends almost 
entirely on the bobbins, the ampere-turns required for the 
iron circuit being small compared to those necessary for the 
air-gap. Asa rule, if the dynamo is well proportioned, the 
length of limb from yoke to armature should not be longer 
than the diameter of the armature, and this space should 
include-the bobbin cheeks, which are, say, 1 inch in thick- 
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ness. Let us then take 14-inch bobbins. If a line is 
drawn round the frame in the centre of the limbs, this will 
be the approximate mean path of the magnetic lines, and 
can b2 summed:up as follows :— 
Bobbins and cheeks, 16 x 2 
Yoke... mee an “ee 


Top circles = = 


32 inches. 
8°5 inches. 


13°35 inches. 


x 2 
as 


Bottom circles *% 2:.. 


6°67 inches. 


12°75 inchcs. 


Balance (85 - | x 2 





Total length of magnetic path = 73°27 inches 


= 186 cms. 


Ampere-Turns.—The method often employed is to work 
out the magnetic reluctunces of the different parte, and the 
products of these and the total flux n give the respective 
ampere-turns required. This cap, however, be done in one 
operation. 

The fundamental C.G.S. formula is 


M = NR, 


where M = magnetomotive force and R = magnetic reluc- 
tance. Or, if we require ampere-turns, we must multiply by 


R is, however, equal to —, 
pa 


or the length of material divided by the area and the 
coefficient of permeability, just as in electricity where , is 
replaced by the specific conductivity. 
We therefore have 
l 


Ampere-turns = N' x 7958 
pa 
and, as * = B or the induction per square centimetre, we 
simply have 


Ampere-turns = Bx x *7958. 
BL 


Taking the air-gap first, it is still necessary to get B for 
the effective polar area. 








This is 
45°14 x 46°832 = 2,100 &q. cms. 
12°13 x 10° 
B therefore = —"—"_~ -~ = 5.7 
ore 2,100 5,750. 
Hence 
396 x 5,750 x = 
Awpere-turns for air-gap = —_— = ee * = 18,000 
186 x 16,000 x ~ 
Ampere-turns for iron = ——— “yo = 8,000 
Total ampere-turns ron .» == 26,000. 


The ampere-turns for the armature may in this case be 
neglected, as with a small induction, and a high permeability 
as is usually the case now, they only run into hundreds. 

Winding Field Magnet Bobbins.—This is perhaps the most 
troublesome operation in designing a dynamo, and unless the 
designer has some experience, the calculations have often to 
be repeated two or three times. Our object is not only to 
get on the necessary ampere-turns, but also to see that the 
watts are in such proportion to the radiating surface that they 
do not cause overheating. In order to attain this end, the 
watts per square inch of radiating surface should not be 
higher than 1°5, and in calculating the radiating surface the 
two sides of the bobbins inside the magnet limbs should be 
neglected. The whole point is to be able to gauge the right 
depth to which we shall wind. 

Let the bobbins in this case consist of iron sleeves slipped 
over the limbs, of a total thickness, including the insulation, 
of *3 inch, or 1*2 inch all round (four sides). 

As we have to put on 26,000 ampere-turns, the resistance 
of a mean turn will obviously be 





89 _ = -003077 ohm. 
26,000 
Lot us try windirg to a depth of 2 inches. 
Referring to fig. 2, the length of a mean turn will be : 


2 (185 a 8 5) +12 + 2m” = 61.48 ins. 
Assuming that the designer has a tabls of resistances and 
wires before him, we proceed— 


Resistance of 1,000 feet = oes? a _ xu 


On referring to a wire table, we see that copper wire, °1299 
inch diameter, has a resistance of ‘60647 ohm per 1,000 feet. 
This is near enough. 

Number of Turns in one Layer :— 

Diameter of copper wire 





=°6005 ohm. 


*1299 inch. 








d.c.c. insulation CH 
“3458, 

Allow for slack, 5 per cent 0073, 
Gross diameter of wire 1582 ,, 


Our bobbin is 14 inches high, therefore the number of 


14 _ 9) turns. 
"1532 
Number of Layers :— 
Diameter of copper wire 


turns = 


*1299 inch. 





d.c.c. insulation O16 . 
1459 =, 

Allow for slack, 20 per cent. 0202 ,, 
Gross diameter of wire ... “1751. 


The winding is 2 inches deep, therefore the number of 
layers is 
2 
°1751 
Total number of turns = 11 x 91 x 2 = 2,002, say, 
2,000 turns. 
Now the resistance of a mean turn will be 


"60647 _—Ci«, 
3,000 = 00303 ohm, 


and the total resistance of the shunt winding = 6°06 ohms. 
The watts lost in the shunt will b2 


BX .B , 80x 0 _. 1 056 watts. 
R 6°U6 


The radiating surface is arrived at thus: Length of 
outside turn = 2 (185 + 85) + 12 + 4 © = 67°76 
inches. 

Subtracting one side, 67°76 — 18°5 = 49°26, we get for 
total radiating surface 49°26 x 14 x 2 = 1,375 aq. ins. 

The square inches per watt will therefore be: 


turns x radiatingsurface _ 1,375 x 2,000 _ 1:32 sq. inches, 


= 11 layers. 


EC= 





volts x ampere-turns § 80 x 26,000 
which is a figure that will give good results. 

We can inquire further into the electrical efficiency; the 
80 
6°06 
cent. of the armature current; the watts lost in the shunt 
are 80 x 13°2 = 1,056, and therefore the electrical 
efficiency 








shunt current will be = 132 amperes, or about 3 per 


__ 32,000 
33,056 

This neglects the armature losses which may be a further 2 
per cent., and which are easiest to measure after the machine 
isfinished. The total actual ampere-turns will now be 13°2 x 
2,000 = 26,400 which is only about 1} per cent. higher 
than what we require by calculation. 

To recapitulate and conclude ; these rotes only refer to the 
materials and the siz3 and type of machine herein set forth, 
and are intended more as a demonstration of the method of 
winding a machine in practice, than of the calculations of 
the sizo and magnetic properties of the dynamo, albeit 
these have also been touched on so as to make the whole 
complete. In actual practice however, and after a certain 


= 97 per cent. nearly. 
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number of dynamos have been built, it isthe winding only which 
requires re-calculation (within limits) the other properties 
being proportioned from existing types. 





THE MONTAUK MULTIPHASE FIRE 
CABLE.* 





THE United States have won a well deserved reputation for 
the high state of efficiency to which they have brought their 
appliances for fire extinguishment. It is generally admitted 
that the best fire departments of other countries are greatly 
inferior to the splendid institutions which are maintained in 
our leading cities. Not only is our equipment for “ fighting 
fire” practically perfect, but there has been a wonderful 
amount of ingenuity displayed in the invention of devices 
for automatically Jocating and announcing an outbresk of 
fire. These inventions have taken the form of thermostats, 
which automatically close an electric circuit when the local 
temperature passes a certain point. The thermostats are 
scattered throughout a building in various places, which in 
the jadgment of the owner are most likely to be visited by a 
fire. If the out- , 
break should occur 


When a fire breaks out in the neighbourhood of the wire, 
the heat fuses and expands the inner fusible coating and 
forces it out through the insulation into contact with the 
overlying return wire, thus forming a metuallic contact 
between the inner and outer wire, closing the circuit and 
turning in an alarm, Fig. 6 shows the cable laid in a room 
and coonecting with ao audible fire alarm in the house. 
Fig. 5 is a diagram showing the cable connected to an 
automatic circuit-controller in the house or on the street, 
through which the alarm is automatically forwarded to the 
central fire station. 

When the circuit is automatically closed by an outbreak of 
fire, the current energises the magnets ia the controller (fig. 7), 
which then act upon a system of small levers and release a 
clock mechanism. The latter serves to rotate the two 
controlling discs, which, by means of make and break con- 
tacts, ring up the call corresponding to the location of the 
fire and show the corresponding number in the annunciator. 
The discs are so arranged that they repeat the alarm at the 
central station. 

A valuable feature of this cable is that it forms an effective 
burglar alarm; for if a barglar should attempt to destroy 
the ordinary window alarm by breaking the window glass and 
cutting the wires, the pliers will form a metallic connection 
between the inner and outer wires of the cable and close the 
circuit. To avoid error in connecting up the return wires 

they are made in 
dfferent colours, 





immediately below 


Tnus the fire alarm 





a thermostat, the 
circuit will be closed 
and the alarm rung 
in immediately. If, 
however, the fire 
should start at a 

oint intermediate 

tween two ther- 
mostats, there. 
would be more or 
less delay until the 
temperature reached 
the proper degree 
to operate the 
alarm. 

The ingenious 
and well-thought- 
out system of fire 
alarm which we 
illustrate in the 
accompanying en- 
gravings, is the 
logical development 
of the usage of the 
thermostat above 
referred to. In 
place of a set of 
wires connecting a 
number: of irolated 
thermostats, the 
whole wire itself is so sensitive that the mere heat of 4 
lighted match (see fig. 3) applied at any point of the wire 
will cause the metal to fos3 and ring in analarm. As the 
value of a fire alarm consists chiefly in the rapidity with 
which it will act, upon the outbreak of a fire, it is evident 
that the efficiency of the “fire cable” is enormously in- 
crea-ed over that of ordinary systems, 

The construction of the cable and the details of the wiring 
are shown in the accompanying fizures. The cuble, fig. 1, 
is mae up of an inner copper wire, which is coated with a 
metal that fuses at the low temperature of 374°. The 
fusible metal alone would serve to carry the current, bat the 
copper is introduced to increase the conductivity. Around 
the fusible metal is wrapped a suitable insulation, and over 
this again is wrapped a series of smaller wires with insula- 
tions b :tween them, as showa in the sketch, the whole being 
covered with sn outer protective wrapping. One ot the 
outer wires serves the fire alarm, another the burglar alarm, 
nother may be used for the ‘servants’ call, and others may 
bz added to serve a multiplicity of electric connections. 





® Scientific American. ° 








wires are of copper, 
another set are 
copper wires tinned, 
and a third will 
consist of alternate 
tinned and copper 
wires (see fiz. 1). 
To keep down the 
bulk of the return 
wires each set con- 
sists of several fine 
wires whose aggre- 
gate cross section is 
sufficient to make 
up the necessary 
conducting area, 
and they are 
wrapped in ribbon 
fashion around the 
insulation. Con- 
sidering the com- 
plicated nature of 
the cable and the 
duty that it per- 
forms, its bulk is 
remarkably small. 

Tne advantages 
of the cable are 
obvious. Not only 
does it provide a 
building with continuous lines of protection, but the 
sensitive wires themselves are so small as to attract no 
more attention than ordinary house wiring. It may be laid 
along the moulding, across a window or door, within the 
cornice, above the shelves in a store, without attracting the 
eye, or in any way interfering with the d~corative features of 
the building. - For detecting a fire, due to spontaneous 
combustion in the coal bunkers or hold of a ship, the wires 
would be laid in pipes, fig. 4, which would protect them from 
rough u-aye but leave them exposed to the action of heat. The 
various patents which cover this device are owned by the 
Montauk Multiphase Cable Company, 100, Broudway, New 
York, to whom we are indebted for the particulars given 
above. 











Banquet.—From the Western Mail of Cardiff we learn 
that a banquet was given on Friday night last at the 
Whitehall Club to Mr. Samuel Insull, of the Chicago 
Edison Company, by Messrs, Arthur Wright and W. L. 
Madgen. . 
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THERMIC EQUILIBRIUM IN ELECTROLYSIS, 





By M. D. TOMMASL. 





THE problem that we propose to solve is as follows :— 
Given a chemical compound capable of being oxidised or reduced, 
find out how it behaves when it is brought at the same time 
into the presence of a reducing and an oxidising substance, 
which are considered to be equal and contrary forces. 

Theoretically, only two cases are possible. 

1. The two forces neutralise one another, and the compound 
evidently remains in equilibrium. 

2. One of the forces overpowers the other. 

According to thermic data this is what should bappen :— 

Let the compound, for instance, be termed A B; we 
subject it to a chemical action (H? + 0); three cases may 
present themselves for consideration :* 

(a). The compound A B will not be subjected to any 


action if 
cAH?+cBO=cA0+cB H?f 


i¢., if the compound A B gives off the same quantity of heat 
when becoming oxidised as when being reduced. 

(8). The substance A B will be reduced if ¢ AH? > ¢ BO. 

(vy). The substance A B will be oxidised if c A H? < ¢ B O. 

For the sake of clearness, let us take an example : we will 
subject nitric acid to the action of (H? + 0). In this case 
the reduction of the nitric acid can only take place if the 
hydrogenisation of this acid gives off more heat than the 
oxidisation of ammonia. Now, according to thermic data 
the formation of ammonia by the reduction of nitric 
“— —_ off more heat than the oxidisation of ammonia. 

n fact 


N 0? H + 4 H? = N H® + 3H?0; 179°2 cal. 
NH?+40=NO°*H+H?O; 968 ,, 


Therefore, the nitric acid will be totally reduced by (H?+0) 
unless an opposite reaction can take place ; which conclusion 
is fully borne out by experiment. The mixture (H? + 0) 
is obtained by the electrolysis of water, with the aid of three 
bichromate of potash Bunsen elements.t 

The gases are thus liberated in the ratio of their molecular 
weight, and under the same chemical and physical conditions. 

The electrodes are of platinum and very close together. 
The liquid which is being experimented upon is frequently 
stirred and the current is reversed sitaenedle. 

We can sum up in the following table the results at which 
we arrived by subjecting various chemical compounds 
capable of being reduced or oxidised by the simultaneous 
action of electrolytic hydrogen and oxygen. 

Action of (H? + 0) on different chemical compounds :— 


Final compound. 
Ammonia and nitrite. 


Original compound. 
Nitric acid 
Nitrate of potassium. 
sodi 








” um 
Nitrite of potassium 





Ammonia. 
Chlorate of potassium Perchlorate. 
Arsenical acid ose — No change. 
Arseniate of pee ca 
Arsenious aci pe ot Arsenical acid. 
Arsenite of potassium Arseniate. 
Ferrous sulphate ... Partial oxidisation. 
Ferric sulphate Partial reduction. 


From the results of these researches we can deduce the 
following laws :— 

1. When a body is subjected to two equal and contrary 
chemical actions, the reaction which gives off the greatest 
quantity of heat will be most likely to be produced, pro- 
vided that it can be begun. 

Examples: The oxidisation of the arsenious acid and of 
the alkaline arsenites. The reduction of. the nitric acid and 
of the vegetable nitrites. 

2. With two chemical reactions, the one that requires the 
least heat to begin will always be produced in preference, 
even if it gives off less heat than the other reaction. 

Examples: The oxidisation of the chlorate. The partial 





“ It is supposed, in all three cases, that the same quantity of heat 
or energy is required to commence the chemical reactions. 

{+ c = heat of formation. 

t For fuller details see “Treatise on Electric Batteries,” by D. 
Tommasi, p. 200 (published by G. Carré, Paris). 





reduction of the ferric sulphate and the partial oxidisation 
of the ferrous sulphate. 

In the case of the chlorate of potassium, for instance, the 
heat or energy required to effect the union of the hydrogen 
with the oxygen of the chlorate must be greater than that 
required for producing the combination of the oxygen with 
the chlorate, and this is no doubt the reason why the 
chlorate was transformed into perchlorate rather than 
chloride, although the oxidisation of the chlorate gives off 
less heat than its reduction. For the same reason, if the 
ferric sulphate* is reduced by (H? + 0), it is due to the 
fact that the heat or the energy required to effect the union 
of the hydrogen with the oxygen of the ferric sulphate is 
greater than that given off by the combination of the 
electrolytic oxygen with the ferrous sulphate,t and if the 
reduction is not total, but partial (60 per cent.), this is due 
to the fact that having arrived at this point a sort of equili- 
brium is established between the reduction of the ferric sul- 
phate on the one hand and the quantity of ferrous sulphate 
formed on the other hand, an: equilibrium similar to that 
which is observed when we electrolyse a mixture of varying 
proportions of nitrate of copper and nitrate of silver.t We 
may mention, in conclusion, the following fact, which will 
show indisputably that the principle of the maximum work 
and its reciprocal Sprague’s lawS are only true on the express 
condition that the reaction between the bodies brought together 
can be begun. 

If we acidulate a solution of bioxide of hydrogen 
(H? 0?) with sulphuric acid, we get at the negative pole an 
abundant escape of hydrogen, due to the decomposition of 
the water without this hydrogen reducing the bioxide of 
hydrogen. Now, how can we explain the fact that this 
nascent hydrogen| which, although it reduces a number of 
substances the decomposition of which absorbs heat, has no 
effect on the bioxide of hydrogen, the decomposition of 
which takes place with a liberation of heat ? 

In other words, why does the electric current decompose 
the water, the heat of decomposition of which is — 69 cal., 
rather than act on the bioxide of hydrogen, the heat of 
decomposition of which is + 21°6 cal. We observed‘ a 
similar fact with the following couple :— 

Zine, acidulated water; porous jar, bioxide of hydrogen, 
with the addition of a drop of solution of sulphate of 
copper. Platinum. 

In this couple, in fact, the deposit of copper on the 

latinum is produced as soon as the circuit is closed and long 
fore the bioxide of hydrogen has been decomposed. 

We observe, then. in this couple the singular fact that the 
hydrogen given off by the decomposition of the water 
reduces the sulphate of copper (an exothermic compound), 
the decomposition of which absorbs heat rather than the bi- 
oxide of hydrogen (an eudothermic compound), the decom- 
— of which, on the contrary, is attended by giving off 
of heat. 








SHIELDED CONDUCTORS. 





By W. A. PRICE. 





Mr. Morpey’s paper on “ Dynamos,” read on May 20th, 
before the Institution of Electrical Engineers, has produced 
a long series of articles and letters in different periodicals, 
proposing and solving a number of paradoxes and puzzles of 
more than usual interest. Some of these are curious and 

*(S 04)? Fe’, re eg 

7+ 8 Of Fe. 

+ See “Traité théorique et pratique d’électro-chimie,” by D. Tom- 
masi, p. 25 (published by Eernard, Paris). Me: 

§ The substances liberated at the electrodes are those which, in 
escaping, absorb the least specific energy. 

| The researches that we made in 1877 showed that if hydrogen 
in a nascent state is a powerful reducer, it is due solely to the fact 
that this body, at the moment it leaves, a combination is accompanied 
by all the heat produced at its escape. Consequently nascent 
hydrogen is synonymous with H + cal. (hydrogen + calories) and 
the differences observed between hydrogen given off by. different 
chemical reactions, are due to the fact that these reactions do not 
develop the same quantity of heat. 

{ See “Traite théorique et pratique d’électro-chimie,” by D. 
Tommasi, p. 526. 
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excellent examples of magnetic problems that can be dealt 
with sufficiently by the application of first principles, though 
complete solutions would be difficult mathematical exercises. 
The first puzzle proposed was not new, having been described 
years ago by Mr. James Swinburne; but its interest was 
revived by an experiment described by Mr. Mordey. The 
difficulty is to explain how a conductor buried in the iron 
of a slot-wound armature experiences very little mechanical 
force, though it is equally as efficient in developing electro- 
motive force in a dynamo, as if it were exposed on the surface 
of an ordinary drum armature, and has just the same effect 
in producing torque in a motor. 

The electromotive force developed in a conductor is simply 
proportional to the number of lines of force crossing it in a 
given time. ‘The mechanical force on a conductor is pro- 
portional to the product of the current, and the density of 
the magnetic field in its own substance ; and the difficulty 
lies in seeing how the magnetic field in the body of the slot- 
wound conductor can be so small that no appreciable force 
is exercised on the conductor, while, at.the same time, it is 
cutting a field of sufficient intensity to generate a large 
electromotive force. The answer is, of course, that ina slot- 
wound armature the conductors are so shielded by the iron 
body in which the slots are cut that only a very small part 
of the total magnetic flux passes through them at any given 
instant, and the force acting on the conductor is correspond- 
ingly small; while at the same time the total flux cut by any 
conductor in the course of the revolution of the armature is 
not affected. 

Figs. 1 and 2 are diagrams of the usual character, showing 
the distribution of the lines of magnetic flux near the air 
gap in a slot-wound armature. The upper part in each 























figure represents parts of a magnet pole, while the con- 
ductors are shown in round slots cut in the body of the 
armature. The air-gap is shown straight instead of an arc 
of a circle for convenience in drawing. Fig. 1 gives the 
arrangement of the lines of magnetic flux when there is no 
current in the conductor. The field in the body of the con- 
ductor is extremely weak, but as the armature is rotated the 
lines of flux are carried across the conductor, moving slowly 
in the mass of the iron, but flashing across the slot at great 
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Fia. 2. 


speed. But no figure explains the movement. as well as Mr. 
Swinburne’s comparison of the action to the appearance of a 
row of railings passing behind a knot in the window of a 
railway carriage, producing an appearance similar to fig. 1. 

_ Fig. 2 gives the arrangement of the'tines when a current 
is passing in the condnetor. It is obtained by imposing on 


fig. 1 a system of magnetic. forces, circular about the con- 
ductors, producing distortion of the field. The distortion 
does not affect the reasoning already given about the forces 
acting on the conductors, and the electromotive forces de- 
veloped ; but the figure shows how it is that the weakness of 
the field in the body of the conductor does not affect the 
torque on the armature. The points of application of the 
forces which produce the torque lie on the surface of the 
armature, where the lines of force enter it from the ether, viz , 
along the surface, A A A. In fig. 1 these lines enter the sur- 
face normally, and produce no torque; but when a current 
is started in the conductors, the lines of force in the air-gap 
become slightly oblique, as shown in fig. 2, in consequence 
of the circular systems of magnetic forces about the, con- 
ductors, and a torque is developed. The whole of the useful 
effect, is obtained from the slight displacement in the air-gap. 
The large displacement of the lines in the body of the arma- 
ture serves no useful purpose. The magnetic force in the air- 













































































Fia. 3. 


gap, due to the current in the conductor of circular section, 
is at all points inversely proportional to the distance from 
the axis of the conductor, and is in no way shielded by the 
iron body of the armature. 

Another advantage ssed by slot-wound conductors, 
that they are less ail ae eddy currents than surface con- 
ductors, can only be due to a very steady. movement of the 
lines of flux across the slots, so that all parts of apy con- 
ductor are cutting lines at the same rate. It is no explana- 
tion to say that, since the field in which the conductor lies is 
weak, even large percentage variations in its density are 
immaterial; for the absolute density has no relation to the 
generated electromotive force. The exact explanation of 
what is undoubtedly the fact, viz., the freedom of slot-wound 
conductors from eddy current heating, is not very clear. 

A remarkable statement has been made by Prof. du Bois, 
from whose article in the Elektrotechnische Zeitschrift we 
extract the following passage :— 

“A ring magnet experiences a side thrust when in an 
external field, whose lines of force are in the same plane as 
the ring; and conversely it exerts a thrust in the opposite 
direction upon the supporter of the external field. This 
deduction, so astonishing at first sight, I have proved to be 
verified by experiment.” 

Though not expressly stated, it seems to be -implied that 
the field is uniform, except so far as the ring distorts it, the 
ring homogeneous and uniformly magnetised, and the thrust 
experienced a continuous one, and not merely impulsive or 
ballistic on completing the. connections. We take “side 
thrust” to mean a thrust in the plane of the ring, at right 
angles with the field, but it may mean a thrust in the direc- 
tion of the axis of the ring. Each construction presents 
the same difficulties. Such a field and ring may be realised 
by permanent magnets, and by arranging the ring to turn 
about an axis “ perpetual motion” is obtained. 

Mr. James Russell disputes the truth of this “deduction ” 
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on experimental evidence, while it is totally opposed to con- 
clusions drawn from the ordinary premises, which would lead 
us to reason somewhat thus. If an iron or steel anchor ring, 


unmagnetised, be introduced into an uniform magnetic field, . 


the field is distorted from its previous form in some way 
depending on the permeability of the ring and its position 
in the field. If the ring is placed with its plane parallel to 
the field, it will experience no force tending to move it in 
space. There will be forces tending to elongate it into an 
oval, but these would not produce any such effect as that 
discovered by Prof. du Bois. Now, without moving it, 
suppose the ring to become circularly magnetised. This 
magnetisation, though it produces a new distortion of the 
field in the body of the ring, produces none in the field out- 
side the ring, which retains the same form and distribution 
as before, so that the ring experiences no force. 

Figs. 3 and 4 show the character of the field near the ring 
before and after its magnetisation. 

In these diagrams we have taken no account of the effect 
on the permeability of the different flux densities on the two 




































































Fia. 4. 


sides of the ring. This would change the field distribution 
toa form that would be produced by an unmagnetised ring 
which is non-homogeneous, but symmetrical about the axis 
AB of fig. 3, being less permeable on the side B than on the 
side A. This change of field taking place when the ring is 
magnetised, would produce a sudden and transient force 
acting on the ring in the direction B—a, and it is possible 
that this is the effect Prof. du Bois has observed. His 
words do not exclude such aconstruction. The action would 
not occur with a circular or ring solenoid. 


(To be concluded.) 








REMOVAL OF MILL SCALE BY ELEC- 
TROLYSIS. 





By SHERARD COWPER-COLES, M.LE.E., Assoc.M.Inst.C.E. 





THE removal of mill scale from forgings and plates has 
always been a matter of considerable difficulty, the scale in 
many cases being ;';-inch in thickness, and very adherent. 
The usual practice is to place the iron in a solution contain- 
ing 1 part of hydrochloric or sulphuric acids to 10 parts of 
water, for a period varying from 2 to 24 hours. Many 
attempts have been made to quicken the process and to 
reduce the cost. One of the first experiments was to make 
the iron to be pickled, the anode in an acid bath; but this 
was found to pit the plates, as the iron which was not pro- 
tected by the mill scale was more readily dissolved than that 
covered es the magnetic oxide. To overcome this difficulty 
the current was reversed, the iron being alternately made 
anode and cathode. The illustration shows a transverse 
section of a pickling vat constructed for such a process, the 


work being suspended on the bars placed across the vat. To 
quicken the process and reduce the electrical resistance of 
the solution, it is found advantageous to heat the pickling 
solution or electrolyte, which is done by means of a lead pipe, 
G, through which exhaust steam is passed. In the illustra- 
tion a tray or false bottom, c*, is shown, capable of vertical 
movement between guides provided on the inside of the vat ; 
the object of the tray being to catch the heavy mill scale 
which falls from the plates. The tray at the end of the 
day’s work is allowed to float by releasing the paul from the 
winch to the top of the solution so that the; mill scale col- 
lected on it can be removed. To sink the tray when neces- 
sary, extensions, 8°, are provided at each corner, and these 
extensions are connected to flexible connections which pass 
round guide sheaves, and are connected to a drum or winch 
which is rotated when it is desired to sink the tray. 


- 





Cc 8 
Cross SEcrTION. 


Another device for catching the scale soon after it is 
removed from the plates, so as to prevent the further un- 
necessary consumaiion of acid by dissolving the mill scale 
after removal has been tried with most satisfactory results. 
The solution is circulated by means of a small pump through 
a lead-lined box or chamber, behind which are placed electro- 
magnets, the result being that as the solution flows past the 
poles of the magnets the magnetic iron in suspension is 
retained and can be removed from time to time. 

In America an electrical pickling process has been tried. 
The solution used being coleinte of soda or sulphuric acid. 
The plates to be cleansed form the negative electrode and an 
iron plate the positive electrode. The hydrogen set free 
from the surface of the plate reduces the oxides on the sur- 
face, and decomposes any grease that may be present. 

Attempts have been made to remove the mill scale by 
drawing it away from the plates with powerful electro- 
magnets, the scale having been previously loosened by a short 
immersion in an acid bath, or by heating. 








THE PROPER CONSTRUCTION AND USES 


OF ECONOMISERS. 





Tue word economiser has a general meaning, but in steam 
using parlance an economiser has come to mean a special 
piece of apparatus, to wit, a flue feed heater, made of tubes, 
and every engineer who speaks of an economiser almost 
invariably means one with vertical pipes of the Green type. 
These are so common in England that they may be said to 
be universal in the textile districts, and, as stated by Mr. 
Brinckerhoff in a paper read before the New England Cotton 
Manufacturers’ Association, they are in use all over Europe, 
and in the mills of India or the mines of South Africa, and 
have already been widely adopted even in the United States 
It appears that economisers have rather been failures in 
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the United States in many instances, this being due to the 
use of material other than cast-iro2, which alone seems to 
have the power to resist the corrosive action of sulphurous 
gases. In this respect an economiser differs somewhat from a 
boiler. The latter is hot and does not condense on its surface 
steam from the gases passing over it. 

The economiser is fed with cool or cold water, and the 
tendency to condensation of acid vapours on its surface is 
much greater, and even cast-iron pipes suffer much at their 
lower ends, as we have pointed out years ago. Indeed, 
Messrs. Green now provide against this by using a part of 
the economiser as a first section to warm the water before 
passing it on to the remaining lower boxes. In this way 
they save the lower ends of, say, five-sixths of the pipes by 
allowing the whole of one-sixth of the pipes to be attacked. 

Another cause of failure has been the lack of capacity. 
An economiser requires to be of such size that the water 
passing through it should take from 30 to 50 minutes. This 
gives time for heat absorption.. Many economisers have not 
been fitted with automatic cleaning gear, and soot being so 
poor a heat conductor, a few hours are sufficient to render an 
economiser nearly useless if not automatically cleaned. 
Attention to the three essentials—cast-iron, capacity, and 
cleaning—has made the success of Green’s economiser. The 
further important items are, an absence of made or packed 
joints, the pipes being forced, metal to metal, in the sockets 
of the top and bottom boxes by hydraulic pressure, and 
finally tested to 350 Ibe. A well-made economiser has a life 
of 20 years, and can be so repaired in sections as to become 
practically a new apparatus, while preserving its old identity 
like a repaired umbrella which contains nothing of its 
original parts. 

But economisers require care ; they should be blown out 
when the boilers are blow off ; they should be periodically 
cleared of soot below, and yearly, at least, the top caps need 
removal for purposes of inside inspection. Also, we would 
add, they must be bored out when scaled. Boring out is 
quite a branch of the economiser business, and pipes can be 
bored clean of scale very easily by means of the special boring 
bars sent out for the purpose by the makers. It is the 
practical necessity of boring out an economiser which has 
prevented the success‘of many economisers constructed on 
different lines. We have seen economisers made in the form 
of a helix, most ingeniously cast, but quite incapable of being 
bored out. Again we have seen them with the water passages 
of the pipes made of segmental cross-section—also not to be 
bored out. Of course, water ought not to contain lime salts. But 
unfortunately it does, and no economiser maker can afford 

‘for long to ignore the fact. Apart from the bond fide saving 

effected by an economiser, the increase of the capacity of a 
plant afforded by it and the saving in repairs to boilers by 
reason of the abolition of cold feed, and the saving in 
cleaning because of the deposition of much scale forming 
matter in the economiger in the form of mud, the apparatus 
is specially useful when work fluctuates. A sudden demand 
for steam, of which a heavier feed is the obvious con- 
comitant, is not followed by the drop in pressure which 
accompanies a large influx of cold feed. An economiser is, 
in fact, a species of thermal storage with a good system of 
‘circulation. It adds to the water space of a boiler and must 
be an immense benefit to water-tube boilers, whose chief 
fault is perhaps a deficiency of water capacity. 








NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS.—1897. 


[Compiled expressly for this journal by W. P. Taompson & Oo., 
Electrical Patent Agents, 822, High Holborn, London, W.C., to whom 
all inquiries should be addressed.) 





30,572. “Improvements in joints for electricity conductors.” 
@. C. Fowrzr and Tae Morvoat Exrcrric Trust, Lrp. Dated 
December 28th. 

. $6,619. “Improvements in primary galvanic batteries or cells.” 

J. W; Buttock. Dated December 28th. : 





- $0,622. “A combined manual and automatic switch for electric 
circuits.” R.L. Hamzy. Dated December 28th. 

30,626. ‘Improvements in the method of and means for regula. 
ting the phase relation between current and electromotive force in 
alternating current systems of electricity distribution.” Tux 
British THomson-Houston Company, Lrp. (C. P. Steinmetz and 
E. W. Rice, jun., United States.) Dated December 28th. (Complcte.) 

30,627. “Improvements in and relating to electric railways,” 
Tux British THomson-Hovuston Company, Lrp. (W. B. Potter, 
United States.) Dated December 28th. (Complete.) 

30,628. “Improvements in induction watt meters.” THE Barrisg 
THomson-Hovuston Company, Lrp. (E. Thomson and W. H. Pratt, 
United States.) Dated. December 28th. (Complete.) 

30,678. ‘A new or improved method of retransmitting telegraphic 
messages and apparatus for use in connection with the said method 
and for other purposes.” J. Rymer-JonEs. Dated December 28th. 

30,815. “Improvements relating to animated photographs.” 
W. J. H. Jones. Dated December 30th. 

30,832. ‘Improved arc lamp carrier.” J. Brocxig. Dated 
December 80th. 

80,838. “Improvements in apparatus for use in the manufacture 
of accumulator plates.” ©. Marscuner. Dated December 30th. 
(Complete:) 

$0,841. “Improvements in electrolytic apparatus.” G.C. Marks 
(H. de Solages, France.) Dated December 30th. 

80,846. ‘A method or methods for controlling a mechanism or 
mechanisms by means of electric or electro-magnetic waves of high 
frequency.” E. Wirson and C. J. Evans. Dated December 30th. 

30,848. “Operating railway points by electro-motors.” I. A. 
Trumis. Dated December 31st. 

80,881. “A new or improved method of electrical signalling.” 
8. J. Morron. Dated December 31st. 

30,912. “ Improvements in electrical resistance apparatus.” 4H. A. 
Mavor and Mavor & Coutson, Limirrp. Dated December 31st. 

30,997. “Improvements in electrically operated clocks.” R. 
Busx. Dated December 31st. (Complete.) 

30,923. “Improvements in electric elevators.” H. H. Luraz. 
(F. J. Sprague, United States.) Dated December 31st. 





ABSTRACTS OF PUBLISHED SPECIFICATIONS, 





Copies of any of these Specifications may be obtained of Messrs. W. P. 
Tompson & Oo., 322, High Holborn, W.O., price, post free, 9d. 
(sm stamps).] 





1896. 


17,161. ‘The manufacture of an active material for the plates or 
electrodes of electric accumulators.” S.HammacHEr. Dated August 
4th, 1896. Relates to the active material of secondary batteries, 
which consists of a lead oxide mixed with substances of the pyridine 
group in the presence of water. 


17,187. ‘ An improved electric cable or conductor for electric fire 
or other alarm systems.” C.D. Tispace and J. D. Goutp. Dated 
August 4th, 1896. Conductors are formed with a core of lead or 
lead on copper, surtounded by an inflammable insulating material 
such as India-rubber, or fibre and resin. One or more wires are then 
laid in long spirals over the insulation and further insulated if 
desired. The wires are fixed round a room and are connected toa 
bell magnet and battery. The action of the magnet is to form a 
short circuit across the leads when once the alarm is given. The 
contact between the wires may also be formed by pinching or cutting 
as in burglar, &c., alarms. 

17,659. “Receptacle for electric and other wire.” E. }. Jonss. 
Dated August 10th, 1896. Conduits in the form of kerbs constructed 
as open-ended boxes, fitting together by rabbet joints. The outer 
side is strengthened, and removable lids are provided for inspection 
of the wires or tubes. The conduits may be of iron, wood, &c., and 
the joints are packed with pitch and the like. 





1897, 


13,107. “Improvements in electric arc lamps.” S. BaRGMANN 
Dated September 4th, 1897. Relates to arc lamps, especially 
where the arc is maintained in a small inner globe. The frame of 
the lamp is so constructed that the inner and outer globes can 
descend so far below the base of the lamp as to easily permit the 
introduction of new carbons without risk of bi A removable 


“and adjustable electric contact making holder is provided for the 


upper carbon, by which the vertical length of the lamp is very much 
reduced, and a fusible conductor for leading the current to the upper 
carbon is avoided. The chamber enclosing the arc has a valve- 
shaped top seated in the portion of the Jamp which supports the 
carbon feeding and regulating mechanism. This top has an opening 
for the —_— of the upper carbon. There is a carbon-holder in the 
shape of a cylindrical tube provided with means for securirg the 
carbon, and with adjustable springs for ensuring electrical conizct 


. between the directing tube and carbon-holder. With the supporting 


frame are a pair of tubes, with links pivoted on their ends. A pait 
of tubes within the former carry a yoke provided with off sets, with 
which the links , and a pair of wires within them carrying 5 
support for the outer globe, with a releasing device. 7 claims. 
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